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' phat £ Lave begs Publiſhed a Pars q and 
. when ba litiit olfe in do, I drew: up what I 
Bun to ſay, making is rarber the Aiverting Ex- 
"ercifes * f my. Leiſure Hours, Ban more ſerious 


bs 


Publiſhing, I ide, 272 our Grace, be- 
ing informed of 72 on by (on ome of my Learn- 
E Fries, s, $orh of the Clergy and Laity, was 
x pleaſe 70 c 5 th unexpefted” Honour of 
I Preaching Mr. Boyle o LecTuREs: An Honour 
1 as little 2 * ny Coumtry-Privncy, 

aud not much aer 2915 Perſons in High 
Sei Tie 65 K vor at_all, parti nary. , with 


ace. therefare as it pleaſed 
2555 rare, Tv confer an unſoug ht pro- 


ö = fitable Honour Fx me (a Stranger, * 8 alſo 
7a continue it for M4 ears, our of Nour good 


- whilſt a apy 4 * 10 T houghts of 


anſwering End; ſo Ican do uo bs 
than make this lick, rateful Acknowledg- 
ment of Tour race s _ an * 
Favonr. 125A; 


YA But 1 11 — m ag alone; * N whole 
I -Lnoruns.a olden'to your Grace t kind 
1 5 I was: Tou that 

of this: "Noble Charity, and 
dus Gorrlemant ir (the 
I Wers Bie time un 
© | a 1 'e certain Salary for 
5 r the 


is Work, (although T 
made a conſt fderable Progreſs in it at firſt, 


*Opintbn bf m ance, in ſome Meaſure, 
/ fr es Boyle's 1 | 


Hir Death,” it WAS 
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The: DzDiozxnton. 


rhe Lscruxfxs, paid mibre\conflantly auld duly. 
than ir war eforr̃r. n 
Ger 
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with my repeated Thanks and good Wiſhes. 


1 oy 1 6 1 
} n Yay 
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le my ant only gratify the Reader's Curioſity, but 
alſo be of Uſe for preventing Fncroachments in Time to 
come, to give the following Adepunt ef Mr. Boyle's Lec- 
tures, 

Mr. Boyle, by a Codicil, dated Fly the 28th, 1691, and 
annexed to his Will, charged his Mefluage, or Dwelling- 
Houſe, in St. MichaePs Crooked-Lave, London, with the Pay- 


ment of the clear Yearly, Rents and Profits thereof, to ſome 


Learned Divine in London, or within the Bills of Mortality, 
to be Elected for a Term not excecding Three Years, by his 


Grace the preſent Lord Arehbiſhop of Canterbury (then Dr. 
Tenniſon) Sir my Aſurſt, Six Fobn Rotheram, and Fobn Evelyn, 
Eſq. The Bu he inted thoſe Lectures for, was, 
ane others, 10 de reau i; ſatisfy real Scruples, and to anſwer 
ſuch new Obje&ions and Difficulties, as might be ſtarted, to *vbich 
good Anſwers had not been made, And alſo, To Preach Eight 
Sermons in the Year, viz, the firſt Monday f — February 
March, April, and May A and of September, 25 and 
November. The 5 of — 2 * to be, The 
Proof of the Chriſtian Religion, aga Nt; ous s, Viz, Atheifts 
Theifts, Pa 125 and been, — 
any Controverſies i Mrs, amen Gen nmelden. But 
Reaſon the Lectite wert lden continued above a Year, 
and that the Houſe ſumetimes code empty; and Tenants 
1 or ye wb of-their Reſt, —_— 
the Salary ſometies remai m2munpaid, or could not 
be — withogt ſome Difficulty o remedy which In- 
convenience, his*preſent Grace of d 1 a 
Yearly Stipend of 507. tobe paid Quarterlyfor Ever, charg- 
in the County of Bucks: 


ed upon a Farm in the Pariſh of Br: 
Which Stipend is accordingly very duly paid, when demand- 
ed, without Fee or Reward. | 
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uc en ee Ons. e er 
.\Theſe Beuefite, ar I ſelf baut Ren n 
Sharer of, ſo 1 ou "be: very ungrateful,. 
ould I not duly acknowledge, and repay 
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5 the noble Hao of the 'L E ec 
SPITURES I have had the Hononr 
Jol Preaching, was a great Improver 
ll of Natura "Knowlidge, fo, in all 
Probability, he did it out of A Pi- 
ous End, as Well as in Purſait” — 
= Genius. For it was his ſettled Opinion, 
4 et, tended more to, cultivate Tie R Rev 
anc 4 Py i in 2 Man's Mind, than a thorotigh'S 11 

loſophy. And ſuch Effect it manifeſtly had 

in him, as.is cyident from divers of his publiſhed 
Pieces; 3 from his conſtant De- W 
portment in by Newer menti onjug 
the Nam ef OD without a 
Pauſe, au vi/able Kop in his ; Deaf, 3 ;. 


from the noble Fin of his LeQures 


Vid By: Burnet's 
e Ferm. 4. 


has 


Honour of 0 D, and the reh e he 
1 for the lame. 2 
4A 4 And 


aw__— 


Reaſon none pf may lc 
| Ar theſe 


< > — 
—  ecaoocad —_—__ 4 
, 


ian Religion againſt Arbeifts s 

6 TY "= ot her . notortons' Hnfigels,: 1 
A . SG, Thad the Honour to be made ] 

Lecturer, that T could not better come up to his 

Intent, than to attempt a Demonſtration of the 

Being and Arrributds of GOD, in what I may 

þ - Mr, Bayle s own, that is a Phyſco-Theolo- 


459 e chat e fi 


we dre ia 80 6 ow 


but on _—_ caſually, in a tranſ ent, HEE 


88 Points of | 
A hays, -adanr, 
configdering what our 8 229 555 e ns 
nion WAS of Nane Feel, and that hi 
1 thoſe Matters, by pa 
1247 th 7 0 Pe of in pi a 
chat could, be 
hy Performance 
may: 2 = hg: one 0 "oh Meaneſt. 


As — apo who have bedr i we done ſome- 
bis kind 79 e's . on ( G Geneſis ; Ir. - 

= ri in his i in his 2 [dow 

ite 9205 * 10 "a 0b Mr. Boyles 
i arg Dr, "Bentley, in his 
A Te ol c oquent Archbiſhop of 


70) 


hear, he in genius Monſieur 
Poon ba ſomething, of this Nd, 8 ut never 


law 
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e READER 
w it:) 1 fay, as to theſe learned and in 
Abthors, as tlie Creation is an ample Sole, 
1 induſtriouly endeavoured to avoid o 
1 they before had done; and for that Reaſon 
Ir Fi Bed Yeats, read their Books until I 
| But when I came to com- 
pi wha PS: 2 us ha done, I found my {elf 
ininy Things to have been anticix pated by ſome 
Ger: of them; eſpecially 1 Friend, the 
late feat M. Ray. ane Wheregtet in ſome Pla- 
des Iſhorten d my Diſcourſe, and refetr'd to them; 


and in 2 Ae the Thread of my Diſ- 


courſe would have been in 35 —3 2 
aſe of their Authority, as the 
i Nys, fot Inſtance, with Ula 8 
AGtntains and their Plants, and other Products. 
Ifen the Reader ſhould meet with any Thing 
m 975 before by otticrs, and not accorditigly 
109 ledged by me, I hope he will cand 
think me no Plagiary, becauſe I can aſſure kim 
have all along; (Where I was aware of it,) cited 
my Authors with their due Praiſe. And it is 
carce. poſſihle, when Men write on the ſame, or a 
near a-Kin; and the Obſervations are ob- 
vious, but that they muſt often hit upon the ſame 
T Thing; And frequently this may happen from 
Perſons making Obſervations about one, and the 
fame Thing, without knowing what each other 
bath done; which indeed, when the firſt Edition 
of my Book was nearly printed off, I ſound to be 
-own Caſe; frog — Want of Dr. Hook's 
Titrography being at hand, it 
ſcarce dl and many Vears agg read it,) 
Reh Deſcriptions of two or three Things, 88 


U 8 «5 4 hot 2 de bs at a — va . n 
, . , 3 "WY 4 \ 
* N f * oc ſa 
Wa. 
x 
» y ; 9 v * 


]. thought had not. N tol F ell obſe 
a his 388: d 4 well by at cri 


aolg- 1-113 101 bh 
! One is 2: Feather, YES of which 
* in the main agree in, except in his Repreſen- 


tation in Eg. 1. Scheme 22. wh hich is ſomewhat 
different from; What 1 have.; repreſented in my 
Nx. 18, &c. But I can, an FI the Truth, 
though not the Elegance. of my Figures. But as 

do the other: Pifferences, they ate 8 oc- 
caſion d by our taking the Parts in a t 
View, or in a different Part of à Vane ; and to 


y ethe Truth, (not flattering my ſelf, or detract- 
ing from eaters Gbr doc © of has reat 


Many) I have: hit upon a few Thi ap d 
enabled to do ot the Het 
Ach j ory but alle 


by: thoſe mage by Mr. Wilſons which exceed all I 
ever. ſaw, whether of Eng/iſh, Dutch, or Italian 
— * 1 W n 1 haye ſeen. LAH 


0 % } * 
> 141 
"1 \ 


T be other other: Thing we e have both 5 us gr 
and deſcrib'd,.is, "The Sting of a Bee or } 7% 
in which we differ more than in the laſt. But 15 
2 careful Re- examination, I find, that althoug 
Dr. Haas Obſervatious are more Critical than any 
where beſore, yet they are not ſo true ca 
For as to the Scabberd, (as he calls it,) I could 
never diſcover any Beards thereon; and I dare be 
conſident — ge none, but what are on the two 
Spears. And as to the Point of the Scabbard, 
he hath repreſented i it as tubular, or. bluntiſh 15 

PI 


1 


To the. READ ER. 
Top; but it really terminates in a. ſharp Pe 
and the two Spears and the Poiſon came out 2 
Sli, or ] Hole, à little below the 1 
Point, And as to the Spears, he makes them to 
be but one, and that RL tkereof lies always 
out of the Scabbard, But by a ſtrict Examinati- 
on, they will be faund to be two, as I have {ai 
and that they always lie within the Scabbard,; 
except in ſtinging; as I have repreſented them, 
in Fg. 21. from the tranſparent "Sin of a Waſp, 
And as to the Spear. being made: 5 and 
into two, as his Fig. 2. Schems 16. repre- 
ents, I could never upon a Review, diſcover it 
to be ſo, but imagine, that by ſering the Beards 
upon, or behind the Spears, he might take 
m for Joynts, and by ſeeing the Point of: one 
Sper Il — the other, he might think the 
Spear was parted in two. Put la che. Reader 
ſhould think himſelf impoſed by 
Hook, and my Self, it is neceſſary te ery'd, 
that the Beards (or Tenter boobs, as Dr. Hook 
calls them) lie only on one Side of each Spear, not 
all round them; and are therefore not to be ſeen, 
unleſs they are laid in a due Poſture in the Micro- 
ſcope; viz, a ei not unde, or OP qi 


Spear. 


The laſt Thing, ( which ſcarce FAN 1705 
on) is the Mechaniſm of the Hair, which Dr, 
Hook found to be ſolid, like a long Piece of Horn, 
not hollow, as Malpighi found it in ſome Ani- 
mals, And I have found both thoſe Great Nen 
to be in ſome Meaſure in the Right, the Hair ot 


fome Animals, or in ſome Parts of the Body, be- 
ing 


| 


1 


\ f 


d READER, 

ing very little, if at all, tubular; and in others, 

icularly Mice, Narr, and aul, to * 1 

ave Wee in my H ade. ue 
"ibid no ir my idee 


3 O] 2h, DA 
y in, other Thin 
hath no worſe Effect than it" — had in . This 
namely, to confirm; correct, or clear others Ob 
ſervations, I hop ithe Reader will excuſe it, if 
he meets with any more of the like kind. But 
not being conſcious of any ſuch Thing, (although 
probably there be many ſuch) I am more ſollici- 
tous to beg the Reader's Candour and Favour, 
with Relation both to the Text and Nores : In 
che former of which, I fear he will think I have 
25 much under-done, as in the latter over-done, 
the Matter: But tor my Excuſe, I deſire it may! 
be conſider d, That the textual Part being Ser- 
mons, to be deliver in the Pulpit; it was neceſ- 
firy to inſiſt but briefly upon many ot the Works 
of GOD, and to leave out many Things that 
mig ht have been admitted in a more free Diſ- 
cbiile. So that I wiſh it may not be thought 1 


have ſaid too much rather than too little for ſuch 
an Occaſion and Place. And indeed, I had no- 


ſmall Trouble in expunging ſame Things, altering 
many, and ſoftening the moſt, and, in a Word, 
giving in ſome Meaſure the Whole a different 
Dreſs than what J had at firſt ow] it up in, Ind 
what it now appears in. nge | 
N ay; | , , 

And as for the Notes, which . * thoite 
too large, I confeſs, 1 might have ſhorten'd them, 
and had Thoughts of doing it, by caſting ſome of 


them into the Text, as an ingenious, learned 
8 Friend 


_ T3#-«READER. 
Friend advis d. But when I began to do this; 1 
it was in 4 Manner to new-make all, and 
that! ſhould be neceſſitated to tranſcribe the 
eſt Part of the Book, which (bring beinen 
would have been too ¶ ous for me, bei 
well fatigu'd with it fore. I then b it 
beſt to pare off from ſome, and to leave out 
and accordingly did ſo in many Places, and would 
have done it in more, particularly in many of the 
Citations out of the Ancients, both Poets and 
others, as alſo in many of the Anaromital Ob- 
ſervations, and many of my own and others Ob- 
ſervations: But then I conſidered, as to the Firſt, 
that thoſe Citationt do (many of them at leaſt) 
ſhew the Senſe of Mankind about GO D's Works, 
and that the moſt of them may be acceptable to 
young Gentlemen at the Univerſities, for whoſe 


Service theſe Lectures are greatly intended. And 
as to the Anatomical Notes, and ſome others of 


the like Nature, moſt of them ſerve either to the 
Confirmation, or the Illuſtration, or Explication 
of the Text, if not to the learned, yet to the un- 
Skilful, leſs learned Reader ; for whoſe Sake, if I 
had added more, I believe he would forgive me. 
And laſtly, as to the Obſervations of my ſelf, and 
ſome others, Where it happens that they are long, 
it is commonly where a Neceſſity lay upon me ot 
fully expreſſing the Author's Senſe, or my own, or 
where the Thing was new, and never before 
Publiſh'd ; in which Caſe, it was neceſſary to 
be more Expreſs and Particular, than in Matters 


better known, or where the Author may be re- 
nn unto.” 


In 
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iu the former Editions I promiſed another 
Part I Had relating to the Heavens, if I was 
thereunto eneburag d. And two large Impreſſions 


of this Book, having been ſold off, fo as}to admit 
of a Third before the Ve vas gone about; and 
hearing 4 — — Cm 
Languages ; being importuned by 
divers Learned — (> and ax yoo 
I have thought my ſe ciently engaged to pet- 
form that Promiſe; and — Publiſh= 


. 
4 6 


So that I have now carry'd my Surozy through 
moſt Parts of the viſible Creation, except the Na- 
terr, which are for the moſt Part omitted; and 
the Pegerables, which, for want of Time, I was 


forced to treat of in a perfunctory Manner. And 


to the Undertaking of the former of theſe, hav- 
ing receiv d divers Sollicitations from Perſons un- 
known,” as well as known, I think my ſelf bound 
in Civility to own their Favour, and to return them 
my hearty Thanks for the kind Opinion they have 
ſhewn ot my other Performances, that they have 


encourag d me to undertake this other Task. And 


accordingly I have begun it; and (as far as my Af- 
fairs wil permit) have made ſome 5 its 
But Age and Avocations growing upon me, I be- 
gin to fear 1 ſhall ſcarce be able to finiſh it as I 
would, and therefore muſt recommend that ample 
and noble Subject to others, who have more Lei- 


ſure, and would do it better than I. 


As to Additions, J have been much follicited 
thereto by divers curious and learned Perſons, who 


would 


* 


I. be READER © 7 
would have had me to, inſert ſome of their Obſere 
vations, and many more of my own: But in a 
Work of this Nature, this would have been End- 
Teſs ; and although t k M uld thereby be 
render d much better d more compleat, yet 1 
could by no Means exWle ſo great an Injuſtice to 
the Purchaſers of the former Editions. And there- 
fore (except in the ſecoud Editio; where it was 
not eaſy to be avoided) few Additions or Altera- 
tions have been made, beſides what were 'Typo- 
graphical, or of ſmall Conſideration; Only in 
third 'Edition I amended the firſt Paragraph of 
Note 1. Chap. 5. Book 1. concerning Gravity ; 
and in the Fourth, Page 16, and 18, I inſerted 
two Paflages out of Seneca; that were inadvertent- 
ly left out, and corrected many 'Things, that u 
a careful Review, ſcem'd to want Amendment. 


And laſtly, as to the following 4 225 Hy 
was added at the Requeſt of ſome of my arnold 
and ingenious Friends; and although it might: 
pa been contracted, they would not ſuffer it-to 

e lo, _CC cc 
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© Following k Book 


1 _7 10131533; 
"I te the Creation relating to our Tetrag wee 
Ti ; ſuch as are viſible in the qu 


1 TR of the Globe, vir. theſe Three: 


I, The Atmoſphere 
148 Air and Vapour, Page 4. 4» Fay + 9g 
= [== Animal Life, 24 GT 0771 


Vegetation of Plants 9. 


1 
Tribes. ” + 1-4 b 494 8 


The cg ar ature. 
; eee Light 15 
ing 1 10 


7 Winds, which of great Uſc and Neceſſi tg 
| 5 1 the ee rity and | Pleafur of of the Air 2 


In various Engines 18. 
In Navigation. 
Clouds and Rain: Of great Uſe to the 
Joe e of the Earth and the Things there- 
in 20. 
Origine of Fountains, according to ſome 23. 
2. Light, Ie 
ountain 26, - | 
Weederfs) Necelſity and Uſe. 
— by Glaſſes 28. 


on 29. 


— 

; Its 2M Benefit 3 ; : 

* «hoy Levity, Abch is of great Uſe in the 
Or 

K Terraqueous Globe itſelf, Of which I take a View! in 


ner 


3. 


nw a *  SWS 


1 


General of, 


"Irs e Figure, which is the {wat commodiou in 


— 
— 


| < Its Motion, ibid. 


LT, 49: 
15 ent of the 
Annual. 


The Winds 4. 9 7 
Diurnal. 


Its Bulk 43. 
Its Place and Diſtance from the Yun, and mY Hea- 
venly Bodies 46. 


Its Di ribution, ſo as to cauſe all the parts of the Globe to 


Balance each other 48. 
Be helpful ta one another. 
The great Variety and Quantity of all Thin os ſerving 
for Food, Phyſick, Building, and every Uſe and Oc- 
2 of all es, Places, and Creatures 34. 

n Objection an ee 3 


14. of the Earth; of its 


h 


"Soils and. Moulds, neceſſary to tlie 
3 Growth of vatioas Ve abe 62. 
Various Occafions of Man, and other Anim 0 62. 
Various Strata or Beds, GOD. e 
Tools. 
Firi | 
Build! ing. 2: 4 
Dying, and thouſands of other Thi 66. | | 
Conveyance of the ſweet Fountain-Waters ibid. 
{ Subterraneous Caverns and Vulcano's; of great Uſe to 
Countries where they are 69, 


[ſ Conſtituent Parts, viz. "Its 


(Mountains & Valleys,which are not rade Nui but Works 
of Deſign, Is — as this Structure of the Earth; is | 


The moſt beautiful and Pleafant. 


The moſt Salubrious: to ſome Conftitarions, the Kill F 
to ſome, the Valleys 7 oe 5 
Beſt to ſkreen us, and other Things _—. 1 FA 
Beneficial to tze g 1 
Production of yarious Vegetables. | 
3 Harbour and Maintenance of Arious Animal 75. 
Generation of Minerals and Merals 78. 


| Inhabitants ; which are cither Senj tive or Inſenſitive. 


Abſolutely neceſſary to the Conveyance of the Riverty ; 
and in all Probability to che Origine of Fountains 80. 
Concluſion againſt blaming GOD 85. 


Concerning the A Senſitive, 


& 
4: 


1 


25 


( 


b 


+ bearing: e 


4 TE 
| 


N . 4 8 « aff 1 * «+ bans : O's e IS * 
. _ * * * . | tad : : | 
= . gu. \ 7 . a 4 o 


1 


' \Senfitive, ſome Things — 
fee to allt the 4 particularly theſe Ten: | 

FT The five Senſes and th 

"Eye, an admirable Piece of Mechaniſm i 1.0 and of 


cir Organs; the 85. 


its Form, forthe mo 
The Reception 
Motion of the 
Situation in the m commodious Part of the 


_ —_—_— is ſtfor 
ects. 


Body of every Creature. 
Motion, in War. Animals, 
Ever) 
Fixed ; ag the excellent Proviſion in that 
Caſe 93. 
Size; which is in | | | | 
Al Creatures, 3 to * Gen ; 
EE as live Abroad in the Light, larger. 
Such-as live,under Ground, leſs. 


| : Number, in * Animals: 


Two 96 


9 ether with the me Proviſion to 


_—_ ouble Viſion. _ 
. ſome of which are viewed 
Tranſiently, the Arteri Veins, and ſome of 
the Mu cles and Tuni 


me More ſtrictiy = of the 


Muſcles,and the excellent Proviſion made for- 
their peculiar Uſes, Equilibration, &c. 99. 
Tunicks : Among which the various Aper- 
tures, Forms, and Poſitions of the Pupil 
1e particularly noted 101. 
_ | Humours, eſpecially the prodigious Finery 
and. Compoſition of the Cryſtalline, ac- 


18 cording to Mr. W 


1 Ne Erves 108. 
h Nek. 
otory. 
1 and Security, rovided for by 
The Reparation of the Aqueous Humour. 
Covering of the Eye-Lids. 
Strong and curious Bones. a > 
Hard and firm Tunicks. 
Withdrawing them into their Heads 112. | 
Ere& Tien 114. £4 


Organ, 
_—_ 


f 
r 


2 


1.8 


| (28% 


[iv] 


enn 
le, enabling us to hear every Way, and d 
good Proviſion for the Loſs or Hurt of one; 
Situated in thggyery beſt Place for Information; 
Security, the Eye and Brain. 
The Fabric 
ſOutward hich is in 


— 


- 


— —„ 


every way accoutered according to their 
various Places and Occaſions 118. | 
Man ſuitable to his erect Poſture ; and all its 
Parts, the Helix, Tragus, Concha, &c. admira- 
bly ſuited to the Reception and Melioration 
Sounds, and the Security of the Part. 
Ulnward Ear: In which I take a View of the 122 
ſAuditory Paſſage, curiouſly tunnelled, tortu- 
ous, and ſmooth; and being always open, is 
S linedwith the nauſeous Ear-wax for aGuard. 
| Tuba Euſtachiana 124. „„ 
Bone, particularlyhard and context for Guard: 
< and to aſſiſt the Sound. | 
Tympanum, and its Membrane, Muſcles,and 
| |{ four little Boſies to correſpond to all Kinds 
of Sound. wb wet io | | 
Labyrinth, Semicircular Canals, Cochlea; all 
| made with the utmoſt Art 129, 
| . LAuditory Nerves, one of which is ramified to 
the Eye, Tongue, Muſcles of the Ear, and 
to the Heart; whence a great Sympathy 
F between thoſe Parts 131. 
het. Sound. Under which I conſider; | 
he Improvements thereof by the Wit of Man 1 32 
| 3 Its great Neceſſity, and excellent Uſes 135. 
(Its Pleaſure, and the Power of Mufick 137. 
— In which Senſe theſe Things are remark- 
able, the 


| | ; All Crearures formed, uarded, placed, ind 
| 


* 
8 _ 


| ſNoftrils, always open, cartilaginous, and endowed 


with Muſcles 139. 
Laminz, ſerving for 

A Guard =_ noxious Things 14t. 
The ſpreading of the Olfactory Nerves. 


Prodigious Uſe of it in all; eſpecially ſome of the 
L Irrationals 142. a 3 
Taſte. 8 Things moſt remarkable in which Senſe 
are, the . h 8 
|| {Nerves ſpread about the Tongue and Mouth, _ 


| their Guard, a 


4 


q 


| 


_— 


ſ * 


SAY 
The Papillz, neatly made 1424... 
| | Situation thereof to be a Centinel to the Stomach 
| | and Food. i GL 4 | 
| { Conſent. thereof with the other Senſes, by ſome 
| © Branches of the 6544 | 
Feeling 145. K 


Whoſe 9 is the ibid. 
Which is diſperſed thrd h every Part of the Body, 


and the admirable Benefit thereof. SY 
IT. * the grand Act of Animal Life 1457. 
¶MNiniſtering to the Circulation of the Blood and Dia- 
ſtole of the Heart. 
The Parts concerned therein are | 
„The Larynx, with its great Variety of Muſcles, Sc. 
| \ _ for Reſpiration, and forming the Voice 151. 
< | N and Epiglottis, exquiſitely contriv'd and 
| made, 
* Bronchi and Lungs, with their curious Arteries, 
Veins and Nerves 153. | | 

Ribs, 5. and the ſeveral Muſcles con- 
| cern'd, 
Its Defects in the 
pl jj in the Womb 156. 


__< Amphibious Creatures 157. 
( Some Animals in Winter. 
III. The Mot ion of Animals: Concerning which Iconſider 
Tranſiently the 
Muſcles, and their Structure, their Size, Faſtening 
to the Joynts, Motions, &c. 160. 
Bones, and their curious Make 162. 
4 )Joynrs, with their Form, Bandage and Lubri- 
city 164. | ; 
Nerves, and their Origine, Ramifications and In- 
oOſculations. 
More particularly the Loco-Motive Act itſelf, which is 
Swift or ſlow, with Wings, Legs many or few, or none 
at all, according to the various Occaſions and Ways 
of Animals Lives, As particularly in 
3 Food and Habitation is near at hand. 


Man and Quadrupeds, whoſe Occaſions require a 
larger Range, and therefore a ſwifter Motion 166. 
Birds, and Inſects, whoſe Food, Habitation and Sa- 
fety require yet a larger Range, and have accor- 
dingly a yet ſwifter Motion and direct Conveyance. 


| ' 1 y & neatly performed by the niceſt Rules. 
4 Well provided for by the 


Duc 


9 * 
— 


vil 
Due Equipoiſe of the Body 168. 


C Motive Parts'being accurate fol 8 with LA to 
the Center of the Body's Gravity, and to undergo 


their due Propo of Weight and Exerciſe. 
IV. The Place allott the ſeveral Tribes of Animals 
Mcerning which Tobſetve that 


to Live and. Act i 
Their Organs are adapted to their Place 170. 
I All Places habitable are duly flocked. 

Various Animals have 1 En Places; 4 and is 

Wiſdom thereof 1 7 

V. The Balance of Animal Numbers, fo that the Word 

is not 

Overſtocked by their Increaſe, 

Depopalate BY 0 by their Death. 
Wha is effected 
The ſeveral Tribes of Animals by a dueProportion inthe 

Length of their Life 172. _ 

e Number of their Young, in . | | 5 
Uſeful Creatures being many. Fi 4 
Pernicious few. 

Man very remarkable by the 

1 Different beuge of his Life. 


e Creation 174. 


Soon after t | 
J the World was more, but not fully per, 


led 17 
1 it — ſuſficiently ſtocked, down to the pre: 
ſent Time, 
Due Proportions of Marriages, Births andBuri als 10 77 
Balance of Males and Females 178. 


| VL The Food of Animals. In which the Dirite Max 


nagement and Providence appears in the 18 
Maintaining ſuch large Numbers ofall Kinds 38) ali) 
mals on the Land, - the Seas, and divers Places toa 
unlikely to afford ſufficient Food. 
Adjuſtment of the Quantity of Food to the Number 
of Devourers, ſo that 
There is not too much, ſo as to rot, and annoy 
the World 185. 
The moſt Uſefulis the moſt Plentiful, and eaſieſt 
Propagated ibid. 3 $1 
| Delightwhich the various Tribes of Animals have to the 
Varieties of Food, ſo that what is grateful to one, is 
' nauſeous to another: Which is a wiſe Means to fa 
All Creatures to be ſuſficiently ſupplied. 
All forts of Food to be conſumed. 
The World to be kept ſweet * clean by thoſe 
Means 187, a Pe- 


l ** 
4 


vil] 
Peculiar Food, that NN Places afford to the 
Creatures reſiding therein 188. 
Curious Apparatus in all Animals for Gathering, and 
Digeſtion of their Fog tz. the | 
7 F Mouth, nicely ſhap 0d, Se. In 
Some, little and na 93. 
Some, with a large Inciſure. | 
Inſects yery notable to catch, hold and devour 
Prey; to carry Burdens, to bore and build their 
4 Habirations x 94. ee 7 EXT 1 
Birds as notable, Horned in all. In ſom a 
| Hooked for Rapine, climbing, Sc. 196 | 
Sharp and ſtrong to pierce Trees, Sc. 
Long and lender to grepe. 
| Long and broad to quaffer. 


Thick and ſharp edged to huſk Grain. 
Compreſſed to raiſe Limpets, cc. 
| Teeth, which are peculiarly hard firmly inſerted in 
| the Jaws, variouſl ſhapedin the ſame, and diffe- 
| | _ rent Animals, deficient young Creatures, &c. 200 
Salival Glands, commodiouſly placed for Maſtica- 
| tion and Deglutition 7bid, * EI 
| Muſcles and Tendons, ſerving to Maſtication, ſtrong 
| | _ 2nd well dged, | ' 
| | Guſlet, 'fized according to the Food; with curious 
b Fibres, Sr. 201, 5 * 5 
'F T1 Stomach,” 2022 : 
Which hath a curious Mecha 


ch | iſm of Fibres, Tu- 
F. nicks, Glands, Nerves, Arteries and Veins. | 
I Whoſe Faculty of Digeſtion by ſich ſeeming weak 
4 Menftraums is admirable. | 

| { Whoſe Size and Strength is conformable to the 
Nature of the Food, or Occations of Animals. 
„ 62% 1 1 
Tame Animals but one. 

Ruminants, Birds, Sc. more. LT 
Guts, whoſe Tunicks, Glands, Fibres, Valves, and 
Periſtaltick Motion deſerve Admiration 205. 
Lazcteals, together with the Impregnationsfrom the 
I Pancreas, Gall, Glands, and Lymphæducts. 

| E * all Animals in finding out, and providing 
; n - * y . 4 


| 3 leſs remarkable for the ſake of his Underſtand- 


ing 207. * 


Inferrout Creatures, In ſuch as are 


| 


Come 


< 


[ viii) 


[Come — mature Age, and are able to help themſelyes, 
their 
— Smell 208. h WE 1 
Natural Craft. by py 
out of 8 ght. 


Hunting and 

I Seeing and Smel at great DiRances 210. 

Clizabing:; ; the ſ Tendons and Muſcles n 
therein. 

Seeing in the "i of 

Helpleſs. As 212. 

"Young Creatures 


Jp born the mold! helplck of of any, the Parents 


Reaſon, Hands, and ction ſu cing | 
Irrationals: For whoſe Young the Creator: hath 
made a ſufficient Proviſion, partly by the | 
Parent-Animals own | 
[3a and Diligence in Nurſing and Defend: 
Jing them 212, 
Sagacityand Care in repoſiting their, Eggs * 
Tour, where Food and all N eceſſarles uh 
to be found 214. 
bility of the Young themſelves to ſhife for, in 
help themſelves, with the little Helps of their 


Dams 215.. 


up Food before-ha | { 
Vi Zug | 
Suited to the Place and Occaſions of all. In 


| Eratie Who are either 


Creatures deſtitute of Food at ſome Seaſons, or likely 
to want it, who. _. | 
. able to live long without Food 216. 


he Cloathing of Animals, which is 219. 


Man it is left to his own Reaſon and Art, joined with 
ſufficient Materials: Which is beſt for hi | 

| [ Becauſe he may ſute his Cloathing to his Quality, 
and Buſineſs 224. | i 

For Perſpiration and Health ſake, | | 

To exerciſe his Art and Induſtry, 

To excite his Diligence inkeeping himſelf ſweet 

and clean, | 


In beinp the Parent of divers Callings * 


Ready furniſhed with proper Cloathing. t 
Onthe dry Land with Hair, Fleeces, Furs, Shells, 
hard Skins, Sc. 226. 
| <In the the Air with Feathers, light, ſtrong and 


| warm, 


(n the Waters with Scales, hard for Guard; 5 finooth 
a 4 


a og 
4 * 


[ix] 

* far Paſſage; or with ſtrong Shells to guard ſuch as 

move more {lowly 229. 

Provide for themſelves by their Textrine, or Archi- 
techtonick Art. Of which under the next Branch. 

„Well ga garniſhad, a e 

its Kind beautiful, 

Fc with gay, yario — elegant Colours, 


It ſordid, yet _ exact 9 and full of oh 


ous Mechaniſm. 

VIII. The Houſes and Habitations of warts | | 

| ( Man, who is abundantly furniſhed with = 

| Concrivance and Agt to build-and garniſh his Ka 
bitations 23 ZI, 

Materials of all Pires to 1 his Works. 

9 whoſe, marvellous Inſtinct is mani felted 


23 of their Neſts and Habitation forthe | 
25 Hatching and Education of their Young 234. 
Guard and Defence of themſelves and their Youn 
Fabric of their Neſts, ſcarce imitable by Man, — 

— by their Contrivance and Make, 15 55 exatt- 
1 ly. ſuitable to their Nick a nd made b 
: 018 only a few ugly Sticks, Moſs, Dirt, Se. roge- 
ther 23 
Building © qccording to the beſt Rules of Mas 
| | C mein, Webs, and making Cafes For which Serv 
C Weaving Webs, and ma ing aſes. For which Service 
the Parts of of their Bod ies, and Materials afforded 
by them are very confiderabl e. 
IX. Animals Self. Preſervation, For which there is al- 
ways a Guard in proportion to the Dangers and Oc+ 
t  cafions of their State, Which is obſervable in 


1 1 whoſe Reaſon and Art ſupplies the Defect of 


Natural Armature, 

Irrational Creatures; who 

"As they are on one Handſi ufficiently. auanded bytheix, 

| . | CShells, Horns, ne Stings, © Ge. 245. 

'* | | Changing their Colours. 
| | Wings, Feet, and Swiftneſs, 
11 Diving 1 in, and tinging the Waters. 
EjeQing. Juices out of their Body. 

4 Accurate Smell, Sight, and Haring 
Natural Craft 249. BY 
-Uncouth Noiſe, ugly Geſticulations, and horrid 

| Aſpect. | , 

= Horrible Stink and Excrements. 


Fo 


mar like, compleat, in | 


4 


' 


of 


1 


[x] 
* Lese geeint by theirStrength, Sagaci- 


, or narural Artificesentrap and captivate what 
id is neceſſary for their Food and other Gee. 


1 


f * Animals Canadian. 


Equivocal, is denied 
e Univocal, Which of . $380 
; Man, 1s Which of 225 paſſed wholly by 
Irrational Creatures, which is remarkable 
; wy 7-5 ook in chuſing the fitteſt Place for their 
and g: Where it is obſervable what a 
——. Order they obſere. 
& Neat Apparatus their Bodies are provided with 
for this Purpoſe, 253. 
Natural Venom they inje& with well Eggel I 
Vegetables to: — Nature, 0 produce 
Ba and Caſes 2 . 1 
Making Uſe of the firrefh Seaſons, either 1 | b 


Seaſons 237. 


their 


901 When Provifious are moſt plentiful and exſicſt had. | 


Due Number of Young 258. 
1 — and Concern r their Young, in point of | 


; Incubation 259. 

172 how Defence 260, he | | 
LFacu urſing their Young 9 
Sack ling chem. In which it 1 
| 1 ſuitable this Food is. 


How willingly partedwith by all even the motßfivage 
as a ay Apparatus in all Creatures' of 
' 28, C 

Putting Food in their Mouths, with their proper Parts 


for catching and conveying Food 262 
Neitherwey but bylaying inProvifiombefore-hand. 263 


1 in the Fourth Bock thus diſpatched the Decad 
sin common to the Senſitive Creatures, I take a 


View ftheir particular Tribes, viz. of 


"Man ; whom I confider with relation to his 

Soul. Concerning which, having curſorily mentioned 
| divers Things, I infiſt upon two as ſhewing an eſpe- 
cial Divine anagement, the 

 C Various Genii, or Inclinations of Men, which is a 
J wiſe proviſion for the Diſpatch for all the World's 
Affairs, and that they may be performed with 
Pleaſure 26 9. 


| | - Inventive Faculty. In which it is remarkable that | 


Its 


found out ; 


exerciſe and im 


44 n are the 
| "x ect Poſture 289. 


: ON Figure and Shape 


. State. 295; 


Of due Strength. 


Hand. 

Legs and Feet. 

| Heart. ' — ; 
Viſcera. 


Prevent Evils by 


deavours. 


n 


[xi] 
is is ſo large 
. aud — —— many 
Things of areateſi Neceffity 

ly 


and dangerous Thi 
particular Inventions, with an Exhoetation to 


3 Situation of 1 _ 


| UConſent of the Parts, 


to all Things of 


ſeveral Callings. 
401 Ufe were ſoon and 


but Things leſs Uſeful later, 


s not yet. 


o our Gifts. 


inn 


Structure of the Parts, „ which are 
| | CVithout Botches ard —— 


Of the heft Form. 
Moſt accurately accommadated to their prope 
Offices. 


Lodgm ent of the Parts, as the 
Eive Senſts 304. | 


Here of divers 


127 Body. In which the Thing particularly remarked 4 


The moſt — {Rational al Being. {| 
Manifeſtly intended, as * the Struc- 
ture of ſome particular rts 22 292 
Nice Structure 5 the Parts miniſtring chereto, S 
Equilibration of all; the Parts 293. | 

of Man's Body mods agreeable ta 
Place and d Buſineſs, 29 


| Stature and Size, et is wack the beſt for Man' a 


Seel Bonet end Muſcles, S. 365. 
Covering of all with the Skin. 
Proviſion in a to 


Ears Tongue & Hand. 307 
Guardafforded al efpecillytheprincpulPars 
Duplication of ſome Parts. 
| C Cure of Evils by means of | 
| Proper Emunctories 308. 

| Diſeaſes - themſelves making Diſchaiges of 
Things more dangerous 310. 

Pain giving Warning, and exciting our En- 


effected by the Nerves, a Ram 


ple 


-- 


A 


ZT... ·—W m G<— MCC RR Ü“ 


11 


| Quadrupeds, Of hich I take no Notice, but wherein 


1 


þ #f | 


ä 


— 


1 F Ag y and Swiftneſs. 


[xii ] 
ple whereof is given in the Fifth Pair, branched 
| to the Eye, Ear, Ec. 
Political, Nite State. For the Preſervation and 


Security of which the Creator hath taken Care by 
Variety of Mens | | 


Olces. 


Hand-Writip 


3 J rae 315. 


they differ from Man, viz. 
bes — — which is confderabls for and 
e Parts miniſtring to it, eſpecially t 180 
— fized and ny Fob in me rac 
Strength and ſlow Motion 322. 


tree 1DU 


| Iking and Running. 
< Walking and Swimming. a 
Walking and Flying. | * 
| | Walking and Divo ing. | "23 
| | Traverfing the oj ains, 1 
Traverfing iD, Mountains, Be. | 2:44 
Its Uſefulne | | | 
Gather Food 1 2 + +29 
Catch Prey. | | oþ 
© Climb, Lap and Swim. _ E 
Guard themſelves. | | 
Carry Burdens, Till the Ground, and other Vis 

for Man. 


ow” : ww * ® * 


Parts differing from thoſe of Man. 


Head, wherein I conſider 
Its Shape, commonly agreeable to the Animas 
Motion'32 5. | F 
The Brain, which is, . 
43 Leſſer than i in Man 326. 
Placed lower than the Cerebellum. 
The N ictitating Membrane 327. 
Carotid Arterigs, and Rete Mirabile. 
Nates. 
Neck. 
L Anſwering the Length of the Legs 329. 
Stren — by the Whitleather. 


Stomac 


nding to the ſeveral 8 
Se cher proper N whether Fleſh, 


Grain, &c, 


Ws 


cart ; Its 
Ventricles 


g 4 


N 1 4 - —_— i N A 
. "1 
: 


[ xiii 


= p ; + FVentricles in ſome 


8755 only 331. 

ee heir 8 8 
Three, as fome thin. 8 
Situation nearer the midſt of the Body, than in Man. 
Want of the Faſtening of the Pericardium to the 
Midriff 333, P 
Nervous Kinds. A Sample of which is given in the 


different Correſpondence between the Head and 


Heart of Man and Beaſt, by the Means of the 
Nerves 337. M47 | 


FBS. Concerning which I take aV iew of their 


"Body and Motion ; where I confider | 
The Parts concerned in their Motion 339. 


ming in, and paſſing through the Air. 


I Feathers, which are 


and Motion of the Body 
Preened and dreſſed 340. 
Wings, which are 


114 Made of the very beſt Materials, viz. of Boxes, 


light and ftrong ; Foynts exactly opening, ſhut- 
10 ting, and moving, as the Occaſions of Flight 


414425 require; and the Pectoral Muſcles, of the great- - 


eſt Strength of any in the whole Body. 
Placed inthe niceſt Point of the Body of every 


Tail, which is well made, and placed to keep the 
| Body ſteady, and aſſiſt in its. Aſcents and De- 
| ſcents, 34 3, vn = 
Legs and Feet, which are made light for Flight, 
and incomparably accoutered for their proper 
Occaſions of 

[Swimming 344, 

Walking, 
of Catching Prey. 
Roaſting. | 

Hanging. | 
| Wading and Searching the Waters. 
Lifting them upon their Wings. 
| Motion it ſelf. | | 
$ Performed by the niceſt Laws of Mechanicks. 
 C Anſwering every Purpoſe and Occaſion. 


Other Parts of the Body, viz, the Head, 


"The Shape of the Body, made exactly for ſwim- : 


| C Moſt exactly made for Lightnef andStrength. | 
or well placed in Me” eg for the Covering 


Species, according to the Occaſions of Flight, 
4.11 | Swimming or Diving, | 


< þ 


<< —_—. a 


[ xiv ] 
Head, remarkable for the commodious 
| {Shape of it {elf 346, 


Forms of the Bill. 
| 


Site of the Eye and Ears, 
Poſition of the Brain. 
Structure of the 


N Larynx. 
N 


Tongue. | Won 

i Inner-Ear. 5. | . 1 ' 

L Proviſion — in the Bill for taſting and 

diſtinguiſhing Food 3 550. | 

DO one = | : 

acerate and pre 351, 

; Grind and GER... > 

Lungs incomparably made for 

3 Reſpiration ibid. 13 

| Making the Body buoyant. 
Neck, which is made 8 

! 347 Proportion to the Legs. 


* 


To ſearch in the Waters, a ä 
To counterpoiſe the in Flight. 


State. Of which I take Notice of three Things, viz. 


w their 


Migration remarkable for 
The Knowledge Birds have of 
— 
e r em. 

JTheir Accomm — for long Flights by long, 

or elſe ſtrong Wings. 

Incubation, which is — for 

The Egg, and its Parts 357. 

1 Act it ſelf ; that theſe Creatures ſhould betake 
themſelves to it, know this to be the Way to 
produce their Young, and with Delight and Pa- 

1 þ tience fit ſuch a due Number of Days. 


hd 


he Neglect of it in any, as the Oftrich, and 
the wonderful Proviſion for the Young in that 
| Caſe 360. 

LUNidification, Of which before. 


Inſetts, Which altho'a deſpiſed Tribe, doth in ſome Re- 


ſpects more ſet forth the Infinite Power and Wiſdom 
of the Creator, than the larger Animals. | 


The 'Things in this Tribe remarked upon are their 


Body 365. | 
Shaped, not ſo much for long Flights, as for their 
Food, and Condition of Life. 
Built not with Bones, but with what ſerves both for 
Bones and Coyering too, Eyes, 


| 


py = — 


— 
— _—_ — — 


— — 


1 = - 


2 Vc Sz — oc — — 
—— v— 


3 — —ũ—— . — 2 . :: ——k IS 
— w — — 
— - . 
C , Y * 
. 


— EY > * TOO —— ů ooo 
— o —ů TSS —— — — — 


ies - 
— — 
— 


= — — oo 
ney 
* 
— 


* * 8 „ 
: 7 * 4 F 
7 
XV 


| | | Eyes, reticulated to ſee all Ways at once 36. 
Antennæ, and their Uſe ibid. | | 
14 Legs and Feet made for 17 
reeping 369. 

Swimming and Walking. 
| Hanging on {ſmooth Surfaces. 
| — Ag | x | 

189108, 
Spfaning and Weaving Webs and Caſes, 
| | Wings, which are | 
Nicely diſtended with Bones 371. 


| elegant Colours. 


| diſtended again at P] 

In Number either 

; Two, with Poiſes. 
Four, without Poiſes. 


— 


themſelves, eſpecially of their Parts, which are 


I State: which ſets forth a particular Concurrence of 
> the Divine Providence, in the wiſe and careful 
Provifion that is made for their 


{= againſt Winter, by their 
| 


Subfiſting in a different, viz. their Nympha or Au- 
relia State 376. 


or Spirits 1bid. 3 
Laying up Proviſion before hand. 

Preſervation of their Species by their 

Chuſing proper Places, to lay up their Eggs and Sperm, 
ſo that the 

; Eggs may have due Incubation 380. 

Young ſufficient Food. 


der, and with the proper Part uppermoſt 385. 
Incomparable Art o Ni 

with | | 
} Parts proper for, and agreeable to the ſeveral Ways 


of Nidification, and the Materials they uſe in it. 
Architectonick Sagacity to bui'd and weave their 


Handmaid 391. | 
Reptiles; 


* 
i as 
* 4 


Some incomparably adorned with Feathers and 4 


Some joynted and folded 5 in their Elytra, and ; 


Surprizing Minuteneſs of ſome of thoſe Animals | 


| ab numerous and various as in other Animal Bo- 
"Living in 'T orpitude, without any Waſte of Body ; 


Care and Curioſity in repoſiting their Eggs in neat or- 
dification, by being endow'd | 


Cells, or to make even Nature herſelf their 


e 


—ä—ĩ— — — — 


5 xvi "4 

1 Reptiles, Which agreeing with other Animals in ſonet 
he 3 other before — of, I confider 2 their ting 
| [Redo which is * remarkable, whether we conſi- 
er tne 
Manner of it, ay 2 22 

Vermicular 400. TY Air 
< Sinuous. x1 breligt25©I3. 2:75 2 
| r Caterpillar-like, * — 3 


v4 


__ 


Multipedous 
Parts miniftring to it. 
_Poiſon, which ſerves to 


Their eafie Capture and Maſtery of their prey. 
Their Digefſioh. 
2. — Inhabitants conſiderable for their 
Great Variety 407. 
| 1 ultitudes. 
Vaſt Bulk of ſome, and ſurprizing Minuteneſs & o- 
thers ibid, 
* arable Contrivance and Structure of their 
les. 
Supplies of Food. 
piration. 
Ad — of their Organs of Viſion to their Element. 
_Poiſe and Motion of the Body every Way 408. 


3 5 Man's Wick edneſs 404. 


33 


Janne: 


Inſenſitive Inhabitants, Among which having mentioned 
Foſſils and others, I infiſt only upon Vegetables, and that 
in a curſory Manner upon their 

Great Variety for the ſeveral Uſes of the World 410 

Anatomy. - 

Leaves 412. 

Flowers, and their admirable Gaiety. 

Seed, remarkable for its 
Generation. / 

Make. 

| Containing in it a compleat Plant 414. 

; YPreſervationand Safety in the Gems, Fruit, Earth, &c, 
_— , which is roviled for by Dow * 15 Sprin y 

es, ye by ut by Birds, ſown b | 
== Se. 418. 
Growing and Standing : Some by 
3The1 own Strength 423. 


The Help of others, by claſping about, or hanging upon | 


them. 


Remarkable Uſe, eſpecially of ſome which ſeem to be 
provided for the Good of All 


þ | 


| [ni] 


— e to 
Frome Local Diſtempers. 
Suppl ſome Local Wants. 

Practical Inferences upon the Whole are theſs Su, wy 
That GOD's Works KN 

* Are Great and Excellent 430. 
/ he to be enquired into, with a Commendation of 
fuch _ o ſo 432. 


** Are manifeſt to all, and therefore Atheiſm unrpaſon- | 
e 
4. Oghe to excite Fear and Obedience 436. | | 


5 Ought to excite Thankfulneſs 438. | | 

6. Should move us to de Ted due Homages and Wor- 

ſhip, particularly that of the Lord's 244 which is an Ap- 

intment | | 

The moſt Ancient 444. | 
Wiſely contrived for Diſpatch of Buſineſs, and to pre- 

vent Carnality. 

N Whoſe proper Buſineſs is, to ceaſe from Worldly, and 

to follow Spiritual Employments; tho Chief of which 

is the Publick Worſhip of GOD, 


ny \ 
= 
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SUR VI re 
Terraqueous Globe. 


Seeed eee eee eee 
INTRODUCTION: 


N fal. exi. 2. The Pfalmiſt aflerts; That 
ö 286 ( aa) ) Works of the. Lord are great; 
4 . them that have Neg. 
0 Reg Im. This is true of all Go#'s 
Works, particularly of his Works of Creation : 

Which when fonght out or, as the Hebrew 
Word (2) .ſignifieth, when Heedfully and Aeep= 
ly. pried into, ſolicitouſiy obſerved and en- 
quired out, eſpecially when clearly diſcovered 


(a) It is not unlikely. that the Pſalmiſt might mean, at leaſt 
have an Eye to, the, Works of the Creation in this Text, the 
Word —vyD being the ſame that in P/al. x9. T. is tranſlated 
God's Handy-work, which is manifeſtly applied to the Works 
of Creation, and properly ſignifieth Fa#um, Opus, Opificium, 
from Ty Fecit, Paravit, Aptavit, And ſaith Kir obey, Signt- 
eat talem afte#ionem, qua aliquid exiſtit vel realiter, vel ernatè, vel 
at non ſit in priſtino atu quo fuit, Concord, p. 2. col. 931. 

(b) D Lueſtvit, perguiſivit ſelſcitatus e Buxtor. in verb. 
Et ſimul i mportat curam, ad ſolicitudinem, onrad. Kirch. ib. 


P. 1. col. 1174. 
B to. 


2 Abundz 60 e the 7 5 50 | 
der-of being Etat and Noble; inaſmuch, aStt 
de made with the moſt exquiſite A contri 
{with th-utmoſtSagacity, and order, d with ples 

-Delign; Aud miniſtring to admizable-adls. 


For which reaſon St. Paul} might well affirm of 1 
That the invi/eble | 


thoſe neuipere of God; ( 


Tig, cen gi eragng 
heed, are Made. by,z 
are the moſt caly,.ahd in 


And inflec 


e Demonſtrat? 


of the Zeing aud Artributes of Cod; (e) cipe al 


* 1 
t Saul f 7 ommes mun⸗ F partes” ita confliflite Au. 1 neque 7 a uſum 


"mrelioves potuerint eſſe, negice ad ſpecie m pulcbrioves 5 wideamus rum on | 
tuerint, niſi ſenſu mo- 


fortuita font, an eo ſtatu, quo cobærere ullo m 
| derante 8 8 — o Me lic ſunt ea que Natura, 


| = — Ye: N eK gau, nec Ars 2 wy 


Arte — "aut cum lrium, Gr. yon —_ 
ipſas artes, & earum arti „S cuntta completa tur, 0 Ei 2 rati- 
ont eſſe experte puta? id fs in Feythium, a in Britanniam, 
A p Mliquis tulerit hane, quam Mamiliaris neſßer effecit Poe 
donivs, cajus fi Fnomle converfiones idem efficijent, in Sole, . quod 
efficituy in cœlo fingults Jiebus' 2 12 ir Ina barbarie dubilet, 
Juin en Sphæra fit perfada Ratione Hi m dubitant de Mute, er 
90 ee fut omnig, * 5 . Hectus,— ah Refers, 
au Meute-divind2- Et Archimedem avbi antur plus Balle in init 


tis Sphers converſionibils; qui Natura in efficiendis, —— 


multis partibus ſini aa fea, nam bee err Hmm, Se, 


Cic. de Nat. 1, 2. c. w Lak 


%) And a hire bete he Lach el Nature it ſelf, onen . 


ergo regit Naturant ipſe [Deus] 130 
2 ) ad codex eft Dei, in A jugitey legere debe. Bernard. 

—_— 

ArbYror nit gentem, neque Hominum ſoctetatem, apud quos ulla 
Deorum eft religio, quidquam habere ſacris Eleuſiniis aut Samothwacits 
ſimile: Ea tamen obſcure docent que profitentuy : Nature verd opera in 

nm animantibus ſunt perſpicua. Galen, de UL, Part. l. 17. c. 1. 


iy 
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and Deſigir of Lectures ( 


T mn aw eee 


1 s or Outexvor xs of 


1 1 1 a 


Halen 3 
iy to ſuch as are unacquainted with the Subtilties 
Reaſon and Argumentation; as the greateſt 
Part of Mankind are. 
It may not therefore be 


founded by one of the 
greateſt Vertuoſo's of the laſt Age, and inſtituted 
too on Purpoſe for the Proof of he Chriſtian Re- 
ligion againſt Atheiſts, and other Infidels, to im- 
is Occaſion in the "Demonſtration of the 
Bag and Attributes of an infinitely wiſe and 


powerful Creator, from a Curſory Survey of the 


wot of Creation, or 2 often called] 18 


lich Wok belong either to our Torrue- 
ous obe, or the Heavens. 

1 ſhall begin with our ozon Globe, being neateſt, 
and falling moſt under our Senſes. Which being 
a Subject very various and copions, for the more 


methodical and orderly proceeding en it, 1 ſhall 


* the Works therein: 

L Into ſuch as are not ry Parts, b 46- 
- yer Ge. 

he Globe it ſelf. Rd | 53 


7 Philoſo opbiaeft Catechiſmas ad idem. Cy II. I. contr, r. Jul. 
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uitable to the Nature 
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«TH 11 4 (7 K. | 


$ r 1. 
„ N Ri 15 


au Hu- Hor ks: 9 FR ae G obs, 3 3 
e Se gontch e and e 
— 111 2 


e e e e abe : 
"CH v. L Of: rhe. emp, General. 0 


HE Atmoſphere, or Maſs of Air, 'Vapours | 
x. and Clouds, which ſurrounds our Globe, | 
will appear to be a Matter of Design, 5 
and the — wie Creator 8 Work, 
7 conſider its Nature and Male (a), and its 

Hoa the World (0 Dorit 

11s 4 Its Nature and, Make, a Maſs of Air, of 72 
tile penetrating Matter, fit to per vade other Bodies, 
to penetrate into the inmoſt Receſſes of Nature, 
10 excite, animate, and ſpiritualize; and in ſhort, 5 
o be the very Soul of this lower World. A A 
1 hing conſequently, — 

2. Of greateſt Uſe to the World. e the 

Life, the Health, the Comfort, the Pleaſure, and 
Buſineſs of the Whole Globe. It is the Air the | 
whole Animal World breatheth, and liveth by; not 
only the Animals INNS, the Earth (c) and 
Air, 


(a) Mundi pars eſt Aer, 8 uidem 2 Hic eſt enim qui cc - 
lum terramque connectit, Se. m_ Nat. Qu. I. 4. Co 8. 1 
| 0 [pſe Aer nobiſeum wider, nebiſcum audit, pobiſcum ſonat ; nibi! 
erim eorum ſive eo Feri poteht, Oer. Cic. de Nat. Deor, J. 2. g. 2 33. 
(c) As the Air is of abſolute Neceſſity to Animal Life, ſo 
it is s neceſſary that it ſhould be of a due Temperament or | 
on- 


TY i. at a Aa a4 1 1 2 PA 8 
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lr. Hawkibet's'Compreffirg Engi 
rod, without farin ant K 


Cnxr. I. Atmoſphere.” © 5 
Conſiſtence; tit foul, b reaſon tharfuffocateth ; not tod rare 
and thin, becauſe'that ſufficeth not: with Examples of each 
of which, I ſhall a little entertain the Reader. In ons of 

nes, I cloſely ſhut up a Spar- 
| ir in; and jn leis than an Hour 
the Bird began to Pant, and be concerned; and in leſs than 
an Hour and Half to be ſick, vomit, and more out of Breath; 
and in two Hours time was nearly expiring. 4 4 

Another I put in and compreſſed the Air, but the Bagins | 
leaking, I frequently renewed the Com refſute ; by which 
Means, (although the Bird panted a little after the firſt 
pr Bey after ſuch frequent Compreflures, and Immiſſion 
of freſh Air, it was very little concerned, ang taken outſeem- 
ingly unhurt after three Hours.” | ; 

After this I made two other Experiments in compreſſed 
Air, with the Weight of two Atmoſpheres injected, the En- 
ine holding tight and well; the one with the Great-Tizmoruſe, 
the other with a Sparrow, For near an Hour they feemed bur 
little concerned; but after that grew fatnter, and in two Hours 
time fick, and'in three Hours time died. Another Thing F 
took Notice of, was, that when the Birds were fick, and very 
reſtleſs, I fancied they were fomewhat relieved for a'ſhore 
Space, with the Motion of the Air, cauſed by their fluttering” 
and ſhaking of their Wings, (a Thing worth trying in the Div- 
ing-Bel,) I ſhall leave the ingenious Reader tojudge what the” 
Cauſe was of both the Birds living longer incompreſſed, than 
uncompreſſed Air; whether a leſs nn of Air was not” 
ſooner fouled and rendred unfit for Reſpiration, than a 


reater. | 3 
a From theſe. Experiments two Things are manifeſted ; one 
is, that Air, in ſome meaſure compreſſed, or rather 3 is 
neceſſary to Animal Life: Of which by and by. The other, 
that freſh Air is alſo neceſſary ; for 3 Air, when ver- 
charged with the Vapours emitted oùt of the Animal's Body, 
becomes unfit for Reſpiration. - For which Reaſon, in the 
Diving-Bell, after ſome time of ſtay under Water, they are for- 
ced to come up and take in freſh Air, or by ſome ſuch Means 
recruit it. But the famous Cornelius Drebe/ contrived not only a 
Veſſel to be rowed under Water, but alſo a Liquor to be car- 
ried in that Veſſel, that would ſupply the want of freſh Air. 
The Veſſel was made for King James I. It carried Twelve 
Rowers, beſides the Paſſengers. It was tried in the River of 
Thames, andone of the Perſons that was in that ſubmarine Na- 
vigation was then alive, and told it one, who related the Mat- 
ter to our famous Founder, the Honourable, and moſt Inge- 
nious Mr. Boyle. As to the * Mr. Boyle ſaith, he diſcover- 


5 * 


6 Surugy of the _ 


Book. I. 


ed by a Doctor of Phyfick, who married Drebe#s Daughter, 
that 1 was uſed from Arete time when the Air, in the ſub- 
marine Boat, was clogged by the Breath of the Company, 
and thereby made unfit for Reſpiration; at which time, by 
unſtqpping a Veſſel full of this Liquor, he could f eedily re- 


Kore to the troubled Air ſuch a Proportion of. vital Parts,” as. 
would make it again for a while fit for Reſpiration, The 
Secret of this Laguar ae would never diſclaſe to above one 
Perſon, who himſelfaſſured Mr. Boyle what it was. Vids Boyle? 
Spring of the Air, Exp. 4x. in the Digreſfon, | 


Exp. Phyſ. Mech. of the 


'This Story I have.related from Mr. Boyle, but at the ſame 


time muc queſtions whether the Virtues, of the Liquor 1 


were ſo effectual as reported, be #70 
And as too groſs, ſo too rare an Air is unfit for Reſpiration, 


Not to mention the forced Rarefactions made by the Air- 


Pump; in the following Note; it is found, that even the ex- 
traordinary natural Rarefactions, upon the tops of very high 
Hills; much affect Reſpiration, An Ecclefiaſtical Perſon, 
who had-viſited the hi Mountains of Armenia, (on which 
Tome fancy the Ark reſted) told Mr. Boyle, that whilſt he 
was on the upper Part of them, he was forced, to fetch his 
Breath oſtner than he was wont: And taking Notice of it 
when he eame:down the People told him, that it was what 
Happen'd to them when they were ſo high above the Plane, 
that it was a common Obſervation among them. The 
like Obſervation the ſame Eccle ſiaſtick made upon the t 
of a Mountain in the Cevernes, So a learned Traveller, and 
eurious Perſon, on one of the higheſt Ridges of the Pyrenees, 


call'd Pic de Midi, found the Air not ſo fit for Reſpiration, as 


the common Air, but he and his Company were fain to 
breath ſhorter and oftner than in the lower Air. Vide Phil, 
Tranſact. No. 63, or Lowtherj's Abride, Vol. 2, p. 226. 

Such another Relation the learned Fe/eph Arofta gives of 
bimſelf, and his Company, that, when they paſſed the high 
Mountains of Peru, which they call Periacaca, (to which — 


ſaith, tbe Alps themſelves ſeemed to them but as ordinary Houſes, in 
regard higb Tocvers,) He, and bis Companions, were ſurprized with 
ſiuch extreme Pangs of Straining and Vomiting, (not <vitkout caſting up 


of . Bload too,) and cuith ſo violent a Diftemper, that he concludes he 
Fond undoubiedly hade died; but that this laſted not above three or ſour 
Hours, before they came into a more convenient and natural Tempera- 
ture of tbe; Air. All which he concludes, proceeded from the 


too great Subtilty and Delicacy of the Air, which is not pro- 


portionable to humane Reſpiration, which requires a more 
groſs and temperate Air, Vide Belt, abi ſupra, Thi 
9Y031ÞD sd Nn N ; 4 Thus 
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Air, (A, but Shale of the e nt Without 
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Tikes it appears, that an Air too Sabel Rare and 1775 
© ig unfitfor efpirarion: But the Cauſe is not the Subtilty, or 
© too. great Delica as Mr. Boyle thinks, but the too 1 Ut 
Eightneſs th ck Tenders it unable to be a Counter- 
balance, or an Antagoniſt to the Heart, and all the Muſcles 
miniſtring to Reſpiramon, and the Diaftole 'of the Heart. Of 
which ſee Book 4. Chap. Note r.. | 

And as our Inability to live in too rare and light an A 

may diſcouiage thoſe vain Attempts of Flying, and Whim- 

— of pading to the Moon, Sc. ſo our being able to bear an 
heavier State of the Air is an excellent Proviſion for Mens 
Occaſions in Mines, and other great Depths of the Earth; and 
thoſe other greater Preſſures made upon the Air, in the Div- 
ing Bat when we deſcend into great Depths of the Waters. 

* That the Inhabitants of the Air, (Birds and Inſes 

the Air as well as Man, and other Animals, is manife 

— ſpeedy dying in too feculent, or too thuch rarefied 
Air; of which ſee the preceding and following Nate f. 27 
yet Birds and Inſects (ſome Birds at leaſt) can in fee! in a ral "oy 
Air than Man. Thus Eagles, Kites, Herons, and divers othe 
Birds, that delight in ig Fli hts, are not affected with the, 
Rarity ofthe Medium, as thoſe Perfons were in the receding, 
Note. So Inſects bear the Ar- Pump long, 25 in the follow- 
ing Note f. 7 

7) Creatures :nhabitin the Waters heed the' Air, a8 well ax 
other Animals, yea, and freſh Air too. The Hadrocantbari © 
all Sorts, the Nymphe of Gndts, and many othet. Water. Inſects, 
have a fingular Faculty, and an admitable Apparatus; oY 
raiſe their back Parts to the, top of the Waters, —f take in 
freſh Air. It is pretty to ſee; Gr Inftance,* tlie drocanthari 
come and thruſt their Tai but 'of the Water: and take in 4 
Bubble of — at the tp! of their Vagine and”) als, and then, 


«4 6. 


80 Fi es 15 are well *. — Ts Ref] piration, A 
ſing the Water th their Mouths and G But nh 
live out of the Wat 7 , only in the Air; as is manifeſt a by the. 


which hath been — here in gland, viz, they 200, 
them upin a Celtas, or ſomie cook Place, in wet Moſs ina malt 
Jet, with their Heals out, and fed them with white Bread” 
ſoaked in Milk, for many Days. "This was told me by a Per- 
ſon very curious, and of * Honout and Emiuenc Fe. 
90 or 


re admiſſion of 
tes andd a half, and reyived. Laſtly, After he had been five 


9 * and Toad: bear the | 
A A f Hon e Toad, 7 in, the Houſe, dicd — 2 in eſs 


two Hours, but 
juſt Wins. After they ha romaine en eleven Hours, and 


5 ” * 


8 Sins if the- had J. 
it moſt Animals live ſcarce half a Minute (f*); and 


others, that are the moſt accuſtomed to = want of | 


it, live not without it many Days, — - And 4 
Word (if Ihad leave to name him): no Body ; ould queſtion 
ad it being an Inſtance of the pres of Fiſhes very 


| fingular, and ſomewhat out of the way, I have for the Rea- 1 


W. 5 5 taken notice of it. 
riments I made my ſelf in the Air-Pump, 


ML Bus and a og 1704, Job ſerved that Animals w — 5 
Hearts haye two Ventricles, and no Foramen Ovale, as Birds „Dogs, 
ats, Ra Micc, Et, die in leſs than half a Minute counting 


om the ve | Exſuction; ; eſpecially ina ſmall Receiver. 
A Mole ih I ſuſpeted might have born more than o- 
ther Quadrupeds) died in one Minute (without Recovery) in 


a large Receiver; anddoubtleſs would hardly have ſurvived 


halfa Minute in a inal, Receiver. HB Bat (although wound- 
ed) ſuſtained th ump two Minytes, and Revived upon the 
Ih Air. After that, heremained four Minu- 


Minutes, he continued aſping for a Time, and after twe 
Minutes T re-admitted 1 A, but the Bat never — By 


"As for Inſetrs. Waſps, Bees, Hornets \ Grafroppers, and Lady-Cows: 


med dead in appearance in two Minutes, but revived in 


n Air in tuo or three Hours time, notwithtanding” 


(hid benny in Vacw twenty four Hours, 
Ear-wig, the great Staphylinus, the great black lowſy 


| Bute 2] ſome other Infefts would ſeem unconcerned at the 


Pacuum a 2 297 lie as dead; but revive in the 

Air, although-4 ſome had 
eceiver. 3 
Snaili bear e Air. Pan ap eder eſpecially d thoſe in 

Shells; two of 1 81 ve twenty ours, and ſeem- 

A not much affe the ſame Snails [ left in twenty eight 
1 2 more 12 A. een . and found: one of 
em quite dead, hut the other —— 


933 


Another - Toad «gn d Frog. put in together, 


IF the Trad: er ſceming|! dea e Frog 


Teemjngly d. &: Frog recovered in the open Air, only 
weak, - but the Togd. was quite dead. The ſame. og being 
aN in The Joins = twenty ſeyen Hours, then quite died. 8 


maicules in ee in Vacus twenty 


ur 


21 
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lain ſixteen Hours in the exhauſted 


dd. Atul. $i 45m och” hob ©. + £&ow 


Griae; l. here. "9 

And not. — emſelves, but even 
Trees and ns, and the whole vegetable Race, 

owe their Veg ation ind Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
= and is manifeſt'from'their Glory an d ver- 
dure in a free Air, and their beco Pale and 


Nicky, and Languiſhing and Dying. en by any 
means cxcluded from it | 

Thus uſeful, thus nec ry, is the Air to the Life 
Jof the animated Creatures ; and no leſs is it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Buoyancy 
(5) to it, as ſhall be ſhewn in proper Place: And 
ven the —_ Inhabitants Lhd cannot 


_ aſcend 


Four Hours, Ang: after they bad been expoſed a Da or two 
to — — — Air, I found ſome of them dead, ſome alive. 
hat the Air is the rincipal Cauſe of the Vegetation 
1 5 nts, Bore ui es, in his excellent Book De Mot. Ini mal. 
ol. 2. Prop. 181. And in the next Propoſition, he aſſureth 
1 Plantis quo ue Mirage Aeris re 8 quandam imperfectam, a 
yu earum vita pendet,  conſervatur, But of this more when 1 
me to ſurvey Vegetables. 5 
Some Lettice-Seed being ſown upon ſome Earth in the open Air, and 
ome-of the ſame Seed, at the ſame Time, upon other Earth in a Glaſs 
Receiver of the Pneumatic Engine, afterwards exhauſted of Air: The 
ed expoſed to the Air, was grown up an Inch and half bigb within 
Light Days; but that in the exhauſted Receiver not at all, And Air 
being again admitted into the ſame emptied Receiver, to ſee whether any 
f the Seed would then come up, it was found, that in the Space of one 
Week it vas grewn up to the "Height of twvo or three Inches, Vide 
WP hil. Tranſ. Np. 23. Lowth. Abridg. Vol. z. p. 206. | 
| LOF In volucribus pulmones perforati aerem inſpir m in totam ven- 
iris cavitatem admittunt, Hujus ratio, ut probter corporis truncum 
Acre repletum & qua ſi extenſum, ipſa magis volatilia day facili- 
ſque ab Aere externo, propter intimi pemem, ſuſtent uide m 
piſces, qud levius in aquis naten, in 9 weficas 1 Jo inflatas. 
e ſtant : pariter & polucre⸗ | proptey corpoyis truntum . impletum & 
aſs inflatum, nudo Aeri ineumbentes, minus gravantur, rar] 
levrigs & expeditiys volant, Willis de — Brut. p. 1. C | 
@ Fifes, 


* 


Survey of the. Boon I. 
52 deſcend. into their Element, well with- 
37 510d 9103 but 2211. 1 N 


"In ode tedious. to deſcend yoo far into (i 
| 15100 age of.. r Globe in many uſeful En- 
Bus 2¹ 4 of te 13 oo It An ban Ai. 2 99? Eines ( (#); 3 


7 , ty ge fo Bidar o Air evithin hem, can ſuſtain, 

or keep 2 in any Depth 4 Por ih- Ar in that Bladder | 
ein rare pr leſs compraſſed, to the Depth the Fiſp ſwims at, 
raRkeFup more or leſs Space; and con equently, the Boch of the Fiſh, part 
15 rere Bader it, is Seater or eff attevding to the ſeveral | 
ot! yetins phe ſaree; Weight, Now the Rule de Infiden- 

hr humid That. a Body „ that is beauier than ſo much Water, 
25 3 in pores 255 the Wk of it, will ſink, a Body that is 
Body of equal Weight will 'reft in Part of 

— By: thi ute if the Fiſh, in the. middle Region of: the Ma- 
75 ¶ equal Weight to the Water, that i is, commenſurate to the Bulk 
2 rhe FIß i 7 there without any Tendency upwards or down. | 
ware eher in the Mater, a Bt of the Fi 


becoming 722 27 the Bladder, ad jet retaining the 
Jame Weight; 5 . 2 Fo 


at the Bortam, And on the other 
| Side, 3.5 E 92 be bi 2 they. ; midile- Region, the Air 1 it 


cy 


Wall 


tbat there fowl be * " Proportion of Ain in al Fiber to ſerve 
their. Uſe, &c. Fhen follows a Method of Mr. Boyle's to expe- 


riment the Truth of this. After which, in Mr. Lowthbory's ik 


Abridgment, follow. Mr. Ray s Obſervations, I think tha: 
bath bit. upon — true Uſe of the Scuimming-Bladders in 'Fiſpes, For, 
I. It bath been obſerved, that if the. Swim ming- Bladder of any Fiss be 
pricked or broken, ſuch 4 Faß 4 nb preſentiy to the Bottom, and can nei- 
they ſupport er naiſe it ſelf up in the Water, 2. Flat Fiſhes, as. Soles, 
Plaiſe, &c. <yhich lie always grozelting at the Bottom, have no Sim | 
ming-Bladiers that ever 7 could find, 3. In maſt s. there 75 4 

manifeſt Chanel leading from the Gulet 10 the ſaid Bladder, 
<obich, <vithout doubt ſelves for. the conveying Air thereunto, 
the Goat of this Bladder i is a maſculous Powey to. contract it cuben tie 
Fiſh li, See more very curious Obſervations relating to this 
Matter, of the late great Mr. Ray, as alſo of the curious ano- 
ny mous ; Gentleman, in the ingenious Mr: Lowtborp's Abridg- 

ment, JOY cited . 845. from Philaſpb. Tranſ, No. 7 14, 115. 


Among 


* 3 


sines (E); in many of the Functions aud Operati⸗ 

Fuge urs n dee of Sound 
Fade Thouland Things bolides. . And I ſhall bus 
juſt mention the admirable Ut of pur Atmoſphere 
? ightening of the World, by 


its 


Wn miniſtring to the cnlighte: 


| ITY 33 7 
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(Among the Engines in which the Air is uſeful, Pumps 
nay be accounted not contemptible ones, and divers other 
raulical Engines, which need not to be particulary inſiſt - 
Fi on, In theſe the W. ter was imagined to rife by the Power 
pf Suction, to avoid a Vacuum, and ſuch unintelligible Stuff; 
but the juſtly famous Mr, Boyle was the firſt that Bived theſe 
Phænomena by the Weight of the Atmoſphere, His ingeni- 
us and curious Obſervations and Experiments relating heres 
o, may be ſeen in his little Trat, Of the Cauſe of Attrat#on by 
Fuckian, and divers other of his Tracts. C e 
(1) It would be endleſs to ſpecify the Uſes of the Air in Na- 
ure's Operations: I ſhall therefore, for a Sample only, name 
ts great Uſe to the World in conferving animated Bodies, 
whether endowed with animal or vegetative Life, and its 
ontrary Quality of diſſolving other Bodies; by which Means 
any Bodies that would prove Nuiſanges to the World, are 
put out. of the Way, by being reduced into their firſt Princi- 
les, (as weſay,) and ſo embadied with the Earth again. C 
ts Faculty as a Menſtruum, or its Power to diſſolve Bodies; - 
ay Inſtance in Cryſtal-Glaſſes, which, with long keeping, 
ſpecially if not uſed, will in Time be reduced to a Powder, 
is I have ſeen, So divers Minerals, Earths, Stones, Foffil- 
WShells, Wood, Sc. which from Noab's Flood, at leaſt for ma- 
y Ages, have lain under Ground, ſo ſecure tram Corruption, 


7 
[ 


. „ 
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hat, on the contrary, they have been thereby made much 
the ſtronger, have in the open Air ſoon moyldred away. Of 
hich. laſt, Mr, Boyle gives an Inſtance (from, the Diſſertation 
admir andi Hungar, Aquis) of a great Oak, like a huge 
eam, dug out of a Salt-Mine in Tranſylvania, ſo hard, that it 

would not eaſily be wrought upon by Iron Tools, yet, being expoſed ta the Air 
unt of the Mine, it became ſo rotten that in four Days it was eaſy to be 


N. .I. 


In Myrolen, and crumbled between one's Fingers, Boyle“ Suſpic, about 
„ ſome hidden Qualities in the Air, p. 28. So the Trees 
1is ¶ turned out of the EartR by the Breaches at Weft-Thurrock and 
o- Dacenbam, near me, although probably no other than Alder, 
g- Wand interred many Ages ago in a rotten pazy Mould, were 
;- Wo exceedingly tough, hard, and ſound at firſt, that I could 


make 


tz Sede ehe Boon 
Ab tefleQing the Light of the heavenly Bodies td is 
6 and refratting the Sun-beanis to our Eye, be- 
fore it ever firmonnteth our Horizon (3) by which 
means the Day is protracted throughout the whole 


Globe ; and the long and diſmal Nights are fhor- 


ten d in the frigid Zones, and Day ſooner ap- 
Stu“ ite 11. 5: 7978 Ai nl! i proacheth | 


| WC IIS 
* 3% » k 7 q- 


make but little Impreſſions on them with the Strokes of an 


x; but being expoſed to the Air and Water, ſoon became 
6.rotten as to be crumbled between the Fingers. See my 


Obſervations in Phileſ, Tranſack. No. 335 


( By refit#ing the Light of the heavenly Bodies to us, I mean 
that Whiteneſs or Lightneſs which is in the Air in the Day. 

Time, cauſed by the Rays of Light ne upon the Parti. 
cles of the Atmoſphere, as well as upon the Clouds above, 


and. the otheꝝ Objects beneath upon the Earth. To the ſame if 


touching'the up | 
they do when the Sun is abuut eighteen Degrees beneath 
the Horizon. And as the Beams reach more and more of 
the airy Particles, fo Darkneſs goes off, and Daylight comes 
on and eficreaſeth. For an Exemplification of this; the Ex- 
7 may ferve of tranſmitting a few Rays of the Sun 
hrowgh a ſmall Hole into a dark Room : 25 which means 
the RAY which meet with Duſt, and other Particles flying 
in the Air, are render'd viſible; or (which amounts to the 
fame) thoſe een Bodies are rendered viſible, by 
their reflecting the Light of the Sun beams to the Eye, which, 
without ſuch ReficOion would it felf be inviſible. 


Cauſe alſo we bem: the Twilight, viz. to the Sun-beams 


= 


The Azure Colour of the Sky, Sir [anc Newton attributes 


to Vapours beginning to condenſe, and that are not able to 
reflect the other Colours. J. Optic. I. 2. Par, 3. Prop | 


| | 3 
By the Reftactive Power of the Air, the Sun, and the | 

ether hcavenly Bodies ſeem higher than really they are, eſpe- 
cially near the Horizon. What the Refractions amount unto, | 
what Variations they have, and what Alterations in time 
they cauſe, may. be briefly ſeen in a little Book called, Ti! ih 
Artificial Clotk-Maker, Chap. 11. . | 2 

Although this infleftive Ouatity of the Air be a great Incumbrance | 
. yet it is not evith- © 


- 
8 


and Confuſion of Aſtronomical Obſervations ; 


ont ſome conſiderable Bene ft to Navigation ; and indeed in ſome. Caſes | 
7 2 than would be the Benefit | 
Geng: Line. [Thenke men- 


tions 


the Benefit therthy obrained is much 
If Fang the Ray proteed in æn exa 


ermoſt Particles of our Atmoſphere, which | 


mention, and wholly' 
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CHAP. J.  Atmoſphe e. > ON 
proacheth them Ns, the Sun it ſelf riſeth in Ap- 

porches EAN; * it is abſent om them to 

the great Comfort of thoſe — Places (o). 

But paſſing by all N an hings with only a bare | 

tting others that 

have been named, ae only inſiſt upon the 


l- 
755 ſe ot this* noble circumambieht- Companzon 


Globe, in feſpett of two of i ro Meteors, the 
Win. andthe . — Raj — 3 NY 0 


— 


Bu th he. h The great Ic 
in, Ft 55 . ' Sea ; for- e 


the Ter Hilts and 14 are raiſeit an imo the At, ſos tobe we, 
coverable ſeveral Leagues farther off on the Sea than they would be, 
ere 7 thert u ſuch Refraction, which 75 5 of great Benefit ts Navigation 

Feerme their Courſe in, Night, when they. approach near Land; 
4 bene for directing tbem in the Daytime, much more certaink 
than the Iry 5 exact Celeſtial Obſervations , could de by the Help of an 
75 ay, eſpecially; in ſuch Places at they have 10 


Soundiugs. 
5 n gen ho propoſes 8 Method to find, by theſe Means; the 
Diſtance 


Objects at Sca.J Vide Dr, dt of Wag, Lol 


Navig, 6. iT 
4. ere Ee; in dae gel 5 8571 ius Aber 16 


diebus ritins, quam reuera in Horizonte exiſteret, hec 41.5 cum Adbuc 

infra . Horizontem depreſſu: 4 eſſet ——— circiter gra 

gere ſereno, Vare n. Geog. c. 19. Prop. 22. Sul. 222 
: [Theſe Hollanders] 7 found, that Ae] Night. in __ Place —.— 

ed na leſs thay 4 whole Month; which muſs needs he à very great Com- 


fort to all ſuch Places at live very far towards the North and South 


Poles, where Length of Night, px want of ſeeing the Lan, cams 4 
but be very tedious and irkſome. Hook Ibid. 

[By Means of the Refractions] we found t} the Sun to riſe teventy 
Minutes before it ſhould ; and in the Evening tu remain above the He- 
rixon teventy Minutes (or thereabouts longer than it fbould. Capt. 
Fames's Journ.! in Beyle of Cold. Tit. 18. p. 190. 

(p) Aer in Nubes cogitur: bumoremque coltigens terram auget im- 


bribus : tum effluens buec & illuc, ventos efficit, Idem annuas frigorun: 
= © calorum facit varietates : idemque & volatus Alitum any ſh & 
0 /piritu ductus alit & fuſtentat animantes, Cie. de Nat. Deor. | 

e. 29. 
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the Wands be the in. 


o great is thei N d/of ſuch Ane EC 7 
ate they tothe Salubrity of the Atmoſphere, 
de Wo old woilld be . nk withortthole Ry ; 
tions thereof. We find how putrid, ktid, and unfit 
fox Reſpiration, as: well as aa and Pleaſure, | 
$IRYQ! y 31 NE * A 228 10 1 | we gt :  Ragrizting, 
nut oft ner fiwens, is — — Ne Os 1.5. 
Andas Wind is a Current of the Air, ſd chat which'excites or 
Alters its Currents, may be juſtly ſaid to be the Cauſe of the 
Winds: An Zqujpoife'of ce ped ſphere p roduceth 2 Calm; 
but if that Equi iſe were r eh off, a Stream: 'of a 
Air, or Wind, is the va Rkordfug produced either ſtronget 
or weaker, ſwifter or flower, And divers * there are that 
mhy make ſuch Alterations in the e or Balance offi 
the Atmoſphere, viz.\Eruptions of Vapoure From Sea or Land; 
Rarefactions and Condeniſations in one Place more than a. 
nother ; the falling of Rain, preſſure the Clouds, Oc. Plz: 
I 2. c. 45. tells us of a certain Cate in Dabmatia, called 
Sema, in quem, ſaith he, Heto eu penders, quapvis tranquil die, 
turbini fimilis enticat proceia, But as to Caves ĩt is obſerved, that 
they often emit Winds more or leſs. Dr. Conner, taking n no- 
tice of this Matter, ſpecifies theſe, In reg Neapolitanc ex im- 
man Cumane Syn antro tenuem ventum R effinentem percepi. The 
like he obſerved at the Caves at Baie, and in ſome of the 
Mines of Germany, and in the large. Salt-Mines of Cracow in 
Poland. Ubi, ſaith he,  opifices S fe © foding dominus Andreas Mor- 
ſtin, Nob, Polonus, bi aſſernerunt, qndd tanta aliquands Ventorum 
tempeſtas ex ambagiofis bujus fodine 'receſſibus ſurgore ſolebat, quod la- . 
Lorantes foſſores humi profternebat, nec non portas S domieilia (que ſibi 8K: 
in bac foding artifices exſiruunt) penitus evertebat, Bern, Connor. 
Diſſert. Med, Phyſ. p. 85. Artic, 3. =. 
And as great Caves, fo great Lakes ſometimes ſend forth 


3 80 Galen hich the Logs Tui, goth, E quo dum 


tc xoritur 


" * . , 


Face]. - 


Of 1 Is 


\ Wiagnating; confined; pentenp* Air is. 
holeMats of Airand: Vapours was dbespeac Ren 
nd without Motion, inſtead/ot -andAni- 
Inating, RO eee 1 
20990 N - $1010 < HOSP 215 a) But 
; xoritur fumns, wubes | hated dubit cregnda oft, qu Mu 71 57 In 2 


ein ſaviſimam b xoieranda. Gaſſend. Vit gre fe br 
But the moſt univerſal and contftane: — OA; e Ba- 
ance of the Atmoſphere, are from Heat and Cold. This is 


mMmNAntrec - int 
A 7517 the len 900 Ea to Welt: 80 
* 5 me 1 bee th 
11 breſs found that Part and h Foun t rar 
4 * ne art o the Air 8 d, e 
Proeſſech after, S 22 and / La Saber de And 


gur a Nd / 15 e ae 72 
= 5: y citcem ig Cale 
5 eally the FRB i the 


hich. I have h many Confirmations, 8825 In 0 


y rates 4 is, As — 1 55 0 : fot eto the Ne 0 * a 
Wy |} uther E anged to t 950 art 

ci be Gall of Srow or Hg 4 6 ſes 852 Ling in a froſty, 1 
ati a. Mirth, and, Sun, ell wich 
Earth and Air, you may Eres it tg, FO ay fone 

14 2 1 and again © to tur 

y the cold 4E is fr 1 1 Th 


er:ð Showers the, ind ane Joud 1 0 are © fog Ta cont g 
> another, ( (e ſpeci Alls) the ſultr Wercher 1 

DW directing the in ne Way z. and the, old aboye the 

louds another way. I. took Ni otice.upon March the rgth, 


. 710-17, (and divers ſuch like Inſtances I have had before 
». Ind fince) that the Morning was warm, and what Wind ftir- 
dend was Weſt. South · Weſt, but the Clouds were thick and 
W lack (as generally they are when Snow enſues: ) A little be- 

re Noon the Wind veered about to North by Weſt and 


pmetimes to other Points, the Clouds at the ſame time yl 
pme North by Weſt, ſome ws v1 About One the 
ock it rained apace, the Clouds flying ſometimes North- 
Haſt, then North, and at laſt both and Clouds ſettled 
orth by Welt ; at which time Sleet El plentifully, and it 
Wow very cold. From all which I £ x 2 1. That altha* 
ch Nur Region below was warm, the Region of the Clouds was 
old, as Weblack. ſnowy Clouds ſhew ed. 2, That the ſtrug- 


ur gle 
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26 OfrbalWinds. Book], 
= But the perpetual Commotions it receives from the 
Gales and Storms, keep it pure and healthful (50. BW; 

— Teieiither —— beneficial only to NF 
the Health, but to the Pleaſure alfo of the Inhabi. WT, 
ratits of the Terraqueous Globe; witneſs the Gale, 
Which fan us in the Heat of Summer; without 
which, even in this our temperate Zone, Men are f 
ſcarce able to perform the Labours of their Calling f 
Rr een enen 51 ene 211 3 ot 
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N an the Warmth of ours, and the Cold of the cloud) 
Region, ſtopped the airy Ourrents of both Regions, 3. That . 
the falling of the Snow through our warmer, Air melted into a 
Rai at firſt; but that it became Sleet after the ſuperiour Cold 
ad conJuoren the inferiour Warmth, 4. That, as that Cold 
oe — by Degrees, ſo by Degrees it wheeled about both 
the Winds and ouds from the N orthwards towards the South. 
3 -  Hippoprates, I. 2. De Vit, Orat. Omnes Ventot vel d vive, glaci 
r 
e uſu vis, c. 1. . 3 a „ = 2 8 5 oi - Le 
Hu avelt objervelt in my Lord Howard's Voyage ts Conſtan. N 
tinople, That ar Vienta they have frequent Winds, which if thy 
rr. in Sammer, the Plague often enſubs: So that it is now gro 
% # Proverb, Thar if Auftria be not windy, it is ſuhjedt in Conte 
tion. Bohun of Wine P. 213. ao ; _ 2 212 ; ; | er a 
From ſome ſuch 's omttiotions of the Air J imagine it is 
that at Grand- Cairo the Plague immediately ceaſes, as ſoon ap 
the Nile begins to overflow; although Mr. Boyle attributes it 
to nitrous Corpuſcles; Determ, Nur. of Effuv. Chap: 4. te 


- . . 


Nui enim propemnodunt regio eſt, que non habext aliquem flatume 
NN 4 


Inter cetera itaque Providentie opera, hot quoque aliquis, ut dignun m 
admiratione ſuſpeverit. Non * gi "und 2 — "aut inveni „te 
aut per diverſa diſpoſuit * ſed primum ut arra non ſinerent pigreſcer Nin 
Jed aſſiduũ vexatione utilem redderent, vitalemgue tracturis. Sen, 
Nat. Quæſt. I. 5. c. 17, 18. 4% ae | 

All this is more evident, from the Cauſe aſſigned to malig w 
nant epidemical Diſeaſes, particularly the Plague, by my in. 

; genious, learned Friend, Dr. Mead; and that is, an hot and 
moiſt Temperament of the Air, which is obſerved by Hipp. er 
crates, Galen, and the general Hiſtories of Epidemical Diſea- 

fes, to attend thoſe 3 Vide Mead of Poiſons, Eſſay 5 
7. 161, But indeed, whether the Cauſe be this, or poiſon 


Ous. 


nay. II. Of the Winds. 17 
Wor not without Danger of Health and Life (c). 
Hut eſpecially, witneſs the perpetual Gales which 
Wthroughout the whole Vear do fan the Torrid Zone, 
nd make that Climate an healthful and pleaſant 
% Us 112 + 4 $580 40 1 1 * — HFabi- 
us, malignant Exhalations or Animalcules, as others think, 
he Winds are however very ſalutiferous in ſuch Caſes, in 
Pooling the Air, and diſperſing and driving away the moiſt 
rr peſtiferous Vapours. EE | ; 
e) Fuly 8. 1907. (called for ſome time after the Hot Tueſ- 
,) was fo exceſſively hot and ſuffocating, by reaſon, there 
as no Wind ſtirring, that divers Perſons died, or were in 
Freat Danger of Death, in their Harveſt- Work. Particu- 


arly one who had formerly been my Servant, a healthy, luſty, 
oung Man, was killed by the Heat; and ſeveral Horſes on the 


ld 3 Road dropped down and died the ſame Day. — Bn he 
mY | In the foregoing Notes, having, Notice of ſame Things 


— to Heat, although it be ſomewhat out of the way, I 


Hope the Reader will excuſe me, if I entertain him with ſome 


in Obſervations I made about the Heat of the Air under the 
q ine, compared with the Heat of our Bodies. J. Patrick, 
n- who, as he ls very accurate in making Barometrical and Ther- 
5 mometrical Inſtruments, had the Curiofity for the nicer ad- 


wilkluſting his Thermometers, to ſend two abroad (under the Care 
of two very ſenſible ingenious Men) one to the Northern Lat. 
f Sr; the other to the Parts under the Æquinoctial: In theſe 
o different, Climates, the Places were marked where the 
| WS pirits ſtood at the ſevereſt Cold and greateſt Heat. And 
according to theſe Obſervations he graduates his Thermome- 
ters. With his Standard I compared my Standard Thermo- 
eter, from all the Degrees of Cold, I could make with S“ 
$-4rmomack, &c. to the greateſt Degrees of Heat our Ther- 
un mometers would reach to. And with the ſame Thermome- 
ter (of mine) 1 experimented the greateſt Heat of my Body, 
er pn Fu 1709. Firſt in an hot Day without Exerciſe, by put- 

ing the Ball of my Thermometer under my Armpits, and 
other hotteſt parts of my Body. By which means the Spirits 
lig were raiſed 284 Tenths of an Inch above the Ball. After 
in. that, in a much hotter Day, and indeed nearly as hot as any 
and Day with us, and after I had heated my ſelf with ftrong Ex- 
pe- erciſe too, as much as I could well bear, I again tried the 
ſea- fame Experiment, but could not get the Spirits above 288 
ry 50 Tenths; which I thought an inconſiderable Difference, for ſo 
fon ſeemingly a very different Heat of my Body, But from ſome 
ous, C Experi- 


is , - Of the Winds. Boox 1. 
Habitation, which would otherwiſe be ſcarce ha- 
%% 30 tw; v1 A 
Jo theſe I might add many other great Conve- 
| niencies of the Winds in various Engines, and vari- 
4 oiis Buſineſſes. I might particularly inſiſt upon its 

great Uſe to tranſport Men to the fartheſt diſtant 
Regions ot the World; (4) and I might particular- 
ly ſpeak of the general and coaſting Trade- Winds, 
the Sea, and the Land-Breezes; (e) the one ſervins Wh 
o carty the Mariner in long Voyages from Eaſt to 
Welt. the other ſerving to waft him to particular 1 | 
Ss ane a 4. . Places; 2 


{ 
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Experiments I have — * war gol have unfortunately for- 
— them) in very cold Weather, I imagine the Heat of an 
calthy Body to be always much the fame in the warmeſt 
Parts thereof, both in Summer and Winter. Now between 
thoſe very Degrees of 284, and 288, the Point of the equato- Wl 
rial Heat falleth. From which Obſervation it appears, that 
2 is pretty nearly an equal Contemperament of the 
armth of our Bodies, to that of the hotteſt Part of the At 
moſphere inhabited by us. D * 


If the Proportion of the Degrees of Heat be deſired from 4 e 
the pit Dot, to the Winter, Spring, and Summer Air! 
the Heat of Man's Body, of heated Water, melted Metals ll 


and ſo to actual Fire; an Account may be met with of it, 
by my moſt ingenious Friend, the great Sir {aac Newton, in 
Phil, Tranſa#, No. 20. £1 2 a; | 

(d) In hoe Providentia ac Diſpoſitor %, Mundi Deus, aer 
wentis exercendum dedit. non ut nos claſſes partem. freti occupaturaif 
e:mpleremus milite armato, & r. Dedit ide ventos ad cuſtodiendam ca 
i terrarumque temperiem, ad evocandas ſupprimendaſque aquas, ai 
#lendos ſatorum atque arborum fructus; quos ad maturitaten cum ali 
cauſis adducit ipſa jattatio, attrabens cibum in ſumma, & ne torpeat 
 promovens, Dedit ventos ad witeriora noſcenda: fuiſſet enim imperitun 
animal, & fine magia experientid rerum Homo, ſi circiemſcriberetn 
natalis foli fine, Dedit wentos ut commoda cnjuſque vegionis fferen 
 eommunia ; non ut legiones equite mque peſt avent, nec ut cioſa gen 
#/bas arma tranfoeberent. — 4 þ * er F 
( %) Sea-Breezes rommonly riſe in the Morning about Nine «| 
C. Dey firſt approach the Shore gently, as if they <yere afra 
#9 Torte near u. If comes in 4 fine, ſmall, black Curle upon tl 
| - Water A 
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places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. But I ſhould go 


b | ; 
too far to take Notice of all Particulars (J). Leav- 
ing therefore the Winds, I proceed, in the next 
Place, to the Clouds and Rain. n 
t 4 T7 ater, whereas all the Sea between it and the Shore (n0t yet reached by 
- 38) 7s as /mocth and even as Glaſs in Compariſon, In half an Hours 
"1 7112 after it hat reached the Shore, it fans pretty briskly, and ſo encrea- 


% gradually tif Tuelus a Clock ; then it is commonly the ſtrongeſt, and 


8 5 b aſts ſo tid Two or Three, a very brisk Gale, After Three it begins 
0 8 4+ away again, and gradually withdraws its Force till all is ſpent x 
: ” about Five a Clock=iit is Iulied aſleep, and comes no wore till 


ext Morning $ | 

And as the Sea-Byeezes do blow in the Day, and veſt in the Night; ſo 
n the contrary ['The Land-Breezes] blow in the Night, and veſt in 
he Day, alternately ſucceeding each other, They ſpring up be- 


1-3 
een Six and Twelve at Night, and laſt till Six, Eight or Ten in 
Morning. Dampier's Diſc: of Winds, ch. 4. | 
() One Thing more I believe ſome of my Friends will 
o- W&xpe& from me is, That I ſhew the Reſult of comparing my 
at Own Obſervations of the Winds, with others they know I have 
ne rom Ireland, Switzerland, Italy, France, New-England, and ſome 
our Parts of England. But the Obſervations being, ſome 


f them, but of one Year, and moſt of the reſt of but a few 
mig cars, L have not been able to determine any great Matters; 
ir he Chief of what I have obſerved is, That the Winds in 
l theſe Places ſeldom agree; but when they moſt certainly 
o ſo, it is commonly when the Winds are ſtrong, and of 
dng Continuance in the ſame Quarter: And more, I think, 

x * Northerly and Eaſterly, than other Points. Alſo, a ſtrong 
Vind in one Place, is oftentimesa weak one in another Place, 
r moderate, according as Places have been nearer or farther 


iſtant. Vide Phileſoph, Tranſact. No. 297, and 32 1. But to 
ive a good and tolerable Account of this, or any other of the 
WW cather, it is neceffary to have good Hiſtories thereof from 


ll Parts; which, as yet we have but few of, and they imper- 
9, for want of longer and ſufficient Obſervations. 


4 C : CHAP: 


CCH AP. III. Of the Clouds and Rain. 


I = Clouds and Rain (a) we ſhall find to 4 3 


be no leſs uſeful Meteors than the laſt men- 
tioned; as is manifeſt in the refreſhing plea- 


2 


ſant Shades which the Clouds afford, and the fertile 
Dews and Showers which they pour down on the 
Trees and Blants, which would languiſh and die 


(a) Clouds and Rain are made of Vapours raiſcd from Wa- 
ter, or Moitture only. So that I utterly exclude the Notion. 
of Dry, 'Terene Exhalations, or Fumes, talked much of by 
molt Philoſophers 3 Fumes being really no other than the 
humid Parts of Bodies reſpectively Dry. 4 
' Theſe Vapours are demonſtratively no other than ſmall 
Bubbles, or Veſiculz detached from the Waters by the Pow-$ 
er of the Solar, or Subterraneous Heat, or both. Of which 
ſee Book 2. Chap, 5. Note (b). And being lighter than thi 
Atmoſphere, are buoyed up thereby, until they become oi 
an equal Weight therewith, in ſome of its Regions aloft i 
the Air, or nearer the Earth; in which thoſe Vapours ar 
formed into Clouds, Rain, Snow, Hail, Lightning, Dev 
Miſts, and other Meteors, | 4 

In this Formation of Meteors the grand Agent is Cold 
which commonly, if not always, occupies the ſuperior Reg 


— x 


ons of the Air; as is manifeſt from thoſe Mountains which — 
exalt their lofty. Tops into the upper and middle Region «, 
and are always covered with Snow and Ice. ; 
This Cold, if it approaches near the Earth, preſently precii ch 
pitates the Vapours, either in Dewvs; or if the Vapours mot cp 
copiouſly aſcend, and ſoon meet the Cold, they are then cor th 
denſed into Miſling, or elſe into Showers of ſmai Rain, fallin oi 
in numerous, thick, ſmall Drops: But if thoſe Vapours au Mes 
not only copious, but alſo as heavy as our lower Air it ſel e 


(by means their Bladders are thick and fuller of Water,) 1 FF 


this Caſe they become viſible, ſwim but a little Height WE 
bove the Earth, and make what we call a 24P or Fog. Bu B 
if they are a Degree lighter, ſo as to mount higher, but no th 
any great Height, as alſo meet not with Cold enough to con 

denſe them, nor Wind to diſſipate them, they then form 2 fit 


heavy; 
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; 4 with perpetual Drought, but are hereby made Ver- 
[ dant and Flouriſhing, Gay and Ornamental; ſo * 
= as 


heavy, thick, dart Sey, laſting oftentimes for ſeveral Weeks 
- without either Sun or Rain. And in this Caſe, I have ſearce 
erer known it to Rain, till it hath been frft Fair, andthen Fort, 
11 nd Mr. Clarke, (an ingenious Clergyman of Noot, ) who in 
© bis Life-time, long before me, took notice of it, and kept 2 
le * R eviiter of the Weather for Thirty Years, which his learn- 
i ed Granſon, Dr. Samuel Clarke put into my Hands, he, 0 ſay} 
* aith, he ſcarce ever obſerved the Rule to fail in all that 


ime ; only he adds, 1f the Wind be in ſome of the eaſterly Points. 
But Ihave obſerved the ſame to happen, Le the Wind where 


Wt will. And from what hath been faid, the Caſe is cafily 
oui accounted for, viz. whilſt the Vapours remain in the ſame 
0 State, the Weather doth ſo too. And ſuch Weather is ge- 


rerally attended with moderate Warmth, and with little or 
no Wind to diſturb the Vapours, and an heavy Atmoſphere 
Wo ſupport them, the Barometer being commonly high then. 
But when the Cold approacheth, and by condenſing drives 
the Vapours into Clouds or Drops, then is way made for the 
Sum beams, till the ſame Vapours, being by further Conden- 
lation formed into Rain, fall down in Drops. | 
| The Cold's approaching the Vapours, and conſequently 
Fthe Alteration of ſuch dark Weather I have beforehand per- 
Necived, by ſome few ſmall Drops of Rain, Hail, or Snow, now 
and then falling, before any Alteration hath been in the 
Weather; which I take to be from the Cold meeting ſome 
of the ſtraggling Vapours, or the uppermoſt of them, and 
condenſing them into Drops, before it arrives unto, and ex- 
erts it ſelt upon the main Body of Vapours below. | 

I have more largely than ordinary infiſted upon this part of 
the Weather, partly as being ſomewhat out of the way ; but 
chiefly, becaufe ir gives Light to many other Phenomena of 
the Weather, Particularly we may hence diſcover the Ori- 
"IF ginal of Clouds, Rain, Hail, and Snow; that they are Vapours 
"IF carried aloft by the Gravity of the Air, which meeting to- 
ſel! W octher ſo as to make a -y above, they thereby form a 
) ed. If the Cold condenſeth them into Drops, they then 
i fall in Rain, if the Cold be not intenſe enough to freeze them: 
BUF But if the Cold freezeth them in the Clouds, or in their Fall 
ne through the Air, they then become Hail or Snow. | 
c As to Lightving, and other enkindled Vapours, I need fag 
n "oF little in this Place, and ſhall ny only obſerve, that they 

3 owe 


22 Of the Clouds and Rain. Book I. 
(as the Pſalmiſt ſaith, Pſal. Ixv. 12, 13+) The lit. YT 
lle Hills rejoice on every fide, and the Valley: 
ſhout for Foy, they alſo ſing. And 
Ry F _ — Wy” 


as 


owe alſo their Riſe to Vapours; but ſuth Vapours as are de- 
tached from mineral Juices, or at leaſt that are mingled with i, 
them, and are Fired by Fermentation. 4 
Another Phanomenon reſolvable from what hath been ſaid ; 
is, why a cold, is always a wet Summer, viz, becauſe the Va- by i 
pour riſing plentifully then, are by the Cold ſoon collected 
nto Rain. A remarkable Inſtance of this we had in the Sum. . 
mer of 1708, part of which, eſpecially about the Solſtice; was A. 
much colder then uſually. On June 12, it was ſo cold, that 
my Thermometer was near the Point of hoar Froſt, and in 
ſome Places I heard there was an hoar Froſt ; and during all 
the cool Weather of that Month, we had frequent and large 
Rains, ſo that the whole Month's Rain amounted to above 
two Inches Depth, which is a large Quantity for Upminſter, e. 
ven in the wetteſt Months, And not only with us at Upminſter 
but in other Places, particularly at Zurich in Switzerland, they 
ſeem to have had — he * Cold and Wet as we. Fu 
Bic menſis . præter modum humidus, & magno quidem vegetabilibus ho. 
mintbuſque damno, Multum computruit F num, &c. complains the 
Induſtrious and learned Dr, F. F. Scheuchzer: Of which, and o- 
Yen Particulars, I have given a larger Account in Phil, Trar/. ne 
O. 321. S | D | 
In which Tranſaction I have obſerved farther, that about the 
uinoxes we (at Jyminſter at leaſt) have oftentimes more Rain 
than at other Seaſons. The Reaſon of which is manifeſt from Why, 
what hath been ſaid, vi, in Spring, when the Earth and Wa- in 
ters are looſed from the brumal Conſtipations, the Vapours u 
ariſe in great Plenty: And the like they do in Autumn, when en 
the Summer Heats, that both diſſipated them, and warmed ne 
the ſuperior Regions, are abated ; and then the Cold of the 
ſuperior Regions meeting them, condenſeth them into Shou- 
ers, more plentifully than at other Seaſons, when either the 
n are fewer, or the Cold that is to condenſe them is leſs. 
The manner how Vapours are precipitated by the Cold, or 
reduccd into Drops, I conceive to be thus ; — being, 
as I ſaid, no other than Inflated Veſculæ of Water; when 
they meet with a colder Air than what is contained in them, i 


the'contained Air is reduced into,a leſs Space, and the wa- Wat 
tery Shell or Caſe rendered thicker by that means, ſo as ta W177 
hecome heavier than the Air, by which they are buoyed up, WM 26 
and conſequently malt net ds fall down, Alſo many of thoſe | 


thickned 


HAT: III. 1 Of the Clouds and Ram. 2 3 
And if to theſe Uſes, we ſhould add the Ori- 


2 4 11 ' ©» 4 « > . b . f . 
ine of Fountains and Rivers, to Vapours and the 

a 1 Rains 

oy 5 nick ned Veſicule run into one, and ſo form Drops, 2 or 


NT, according to the Quantity of Vapours co 
Wether. | | 
| As to the Rain of different Places, I have in ſome of our 
anſactions aſſigned the _—_ ; 2 in the laſt ci- 
ed Tranſaction, IJ have aſſigned theſe, uit. the Depth of the 
Nain one Year with another, in Enis Meaſure, if it was to 
 Magnate on the Earth, would amount unto, at Townly in Lan- 
ire, 42 Inches and a half; at Upminſter in Eſſex 19 Inches 
Ind a quarter; at Zarich in Switzerland 32 Inches and a quar- 
I er; at Piſa in lraly 43 Inches and a quhrter; at Paris in France 
1 9 Inches; and at Lille in Flanders 24 Inches. 
ze It would be endleſs to reckon up the bloody and other pradi- 
e 7e Rains taken notice of by Hiſtorians, and other Authôrs, 
© Ms præternatural and ominous Accidents ; but if ſtrictly pried 
Into, will be found owing to natural Cauſes : Of which, for 
e Reader's Satisfaction, I will give an inſtance or two. A 
Bloody Rain was imagined to have fallen in France, which 
uc the Country People into ſo great a Fright, that they left 
e heir Work in the Fields, and in great haſte flew to the Neigh- 
0. Pouring Houſes. Peiriſc (then in the Neighbourhood) ftrictly 
/.Mnquiring into the Cauſe, found it to be only red Drops 
*Foming from a ſort of Butterfly that flew about in great 
Numbers at that Time, as he concluded from ſeeing ſuch red 
Hrops come from them; and becauſe theſe Drops were laid, 
Nr /upra edificia, non in devexis lapidum ſuperficiebus, uti debuerat con- 
ingere, fi 6 carlo ſanguine pluiſſoet; ſed in ſubcavis potius & in foramini- 
Dus, ——Acceſſit, quod parietes iis tingebantur, non qui in meds oppidis, 
Wed qui agrorum vicini erant, neque ſecundum partes elatiores, ſed ad 
prnediocrem ſolùm altitudinem, quantam volitare Papiliones ſolent. 
aſſend. in vit. Peiresk, L. 2. p. 158. ON 21 79 
So Dr. Merret ſaith alſo, Pluvia Sanguinis quam certiſſime conſtat 
| tantum Inſectorum excrementa ; Pluvia Tritici quam vibil aliud 
e/e quam Hederæ baccifere grana a Sturnis devorata excretaque com- 
ar anti liquidiſſime patet, Pinax rerum, &c, p. 220. | 
The curious Worn: tells of the raining of Brimſtone, Amo 
646. Maii 16, Hic Hafnie cum ingenti pluvis tota urbs, onmeſque ita 
Frundarentur platee, ut greſſus hominum impediret, Sulphureoque odore 
c erem inficeret, dilapſis aliquantulum aquit, quibuſdam in locis colligere 
licuit Sulphureum pulverem, cujus portionem ſervo, colore, acbre, S alits 
derum Hulpbhur ſerentem, Muſ. Worm. L. I. c. 11, Sect. 1. 
BR. 1% C'$* Together 
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Rains, as ſome of the moſt eminent modern Philo- 
ſophers WM: 

Together with the Rain we might take notice of other Me- 
teors, particularly Sww ; which although an irkſome Gueſt, 
yet hath its great Ules, if all be true that the famous T. Bar- 4 p 
#holin faith of it who wrote a Book de Nivis Uſu Medico. In 2 
which he ſhews of what great Uſe Snow is in fructifying the 
Earth, preſerving from . Plague, curing Fevers, Colicks, 
Head-Aches, Tooth-Aches, Sore Eyes, Plurifies, (for which 
Uſe he ſaith his Country-Women' of Penmark keep Snow- i 
water gathered in March,) alſo in prolonging Life, bf which 
he inſtanceth in the Alpine Inhabitants, that live to a great 
Age,) and preſerving dead Bodies; Inſtances of which he 
gives in Perſons buried under the Snow in paſſing the Ah, 
which are found uncorrupted in the Summer, when the Snow il 
is melted ; which ſad Spectacle he himſelf was an Eye-Wit- 
neſs of. And at Spitzberg in Greenland, dead Bodies remain en- WA 
tire and uncorrupted for thirty Years, And laſtly, concerning 
ſuch as are ſo preſery'd when lain, he ſaith they remain in 
the ſame Poſture and Figure: Of which he gives this odd 
Example. Viſum id extra urbem noſtram ¶ Hafniam] quum, II Feb, > 
1659, opfucgnantes hoſtes repellerentur, magnaque ſtrage occumberent; 1 : 
alii enim rigidi iratum vultum oſtendebant, alii oculos elatos ; alii ore ir 
diducto vingentes, alii brachiis extenſis Gladium minari, alit alio ſitu . 
Proſtrati jacebant, Barthol. de uſu Niv. c. 12. . 
But although Snow be attended with the Effects here nam - : 
be] 


91 


r 
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ed, and others ſpecified by the learned Bartholin ; yet this is 
not to be attributed to any peculiar Virtue in the Snow, but 
ſome other Cauſe. Thus when it is ſaid to fre#ify the Earth, 
it doth ſo by guarding the Corn or other Vegetables againit 
the intenſer Cold of the Air, eſpecially the cold piercing Wh 
Winds; which the Husbandmen obſerve to be the moſt in- 
jurious to their Corn of all Weathers. Sou for Conſerving dead le 
Bodies, it dath it by conſtipating ſuch Bodies, and preventing 
all ſuch Fermentations or internal Conflicts of their Parti- 
cles, as would produce Corruption. 3 

Such an Example as the preceding is ſaid to have happen. 


PI my 


ed ſome Years ago at Paris, in digging in a Cellar for ſuppoſed 
hidden Treaſure; in which, after digging ſome Hours, the "> 
Maid going to call her Maſter, found them all in their digging 3 
Poſtures, but dead, This being noiſed abroad, brought in not # 
only the People, but Magiſtrates alſo, who found them ac- | 
cordingly ; Lie qui ligone terram effoderat, & ſocius qui pala effoſſan ſh * 
terram remouerat, ambo pedibus ſtabant, quaſi ſuo quiſque operi affixus a! 


enewbuiſſet ; uxor unius quaſi ab opere defeſſa in ſcamno, ſolicito — Ne 
e <4 | | vultu, 
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bphers (4) have done, we ſhould have another In- 
Nance of the great Uſe and Benefit of that Meteor, 

And now, it we reflect upon this neceſſary Appen- 
Age of the 'Terraqueous Globe, the Armoſphere ; 
Ind conſider the abſolute Neceſſity thereof to many 
ſes ot our Globe, and its great Convenience to 
Fc whole: And in a Word, that it anſwereth all the 

nds and Purpoſes that we can ſuppoſe there can be 

r ſuch an Appendage : Who can but own this to 
the Contrivance, the Work of the Great Crea- 
re Who would cver ſay or imagine ſuch a Body, 


Az 


different from the Globe it ſerves, could be made 
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rn. Conner, Diſſert. Me 
he Doctor attributes all this to Cold; but I ſcarce think 


ut Were could be Cold enough to do all this at Paris, and ina Cel- 
th too. But his following Stories are not improbable, of Men 
alt d Cattle killed with Cold, that remained in the very ſame 
ng ſture in which they died; ofwhich he gives, from a Spazif 
in- ptain, this Inſtance, that happened two Years before, of a 
ead Midier who unfortunately ſtraggled from his Company that 
g re foraging, and was killed with the Cold, but was thought 
have fallen into the Enemies Hands. But ſoon after their re- 


any of the French Vertuoſd's alſo, and divers other very con- 
erable Men before them, too many to be ſpecified 15 y 
| c) 4n 


.. WW of e B 1. 

Who. would not t rathe r, from ſo noble a Work if 
readily acknowledge the Workman, 18 and as ea- 
ſily conclude the N to be made by Go, a; 
an Inſtrument wrought by its Power, any Pneuma. 8 g 
tick Engine, to be contrived and made by Man! — 


(e An Polycletum quidem ad mirabimur prepter partium Stau — 
convenientian; ac proportionem ? Naturam autem non mods non lauds. 
bimws, fed omni etiam arte privabimus, ; fue partium proportionem 1n 
ſolum extrinſecus more Statuariorum, ſed in profundo etiam ſervavit“ 4 3 
Nonne & Polycletus ipſe Nature eſt imitator, in quibus ſaltem eam. . 
tum imitari ? Potuit autem in ſolis externis ; partibus in quibus arten 
confideravit, With much more to the like Purpoſe. Gale, 4 
8 | 


5 
7 
L 
! 


CHAP. IV. Of Light. KT 


{Hvs much for the firſt Thing miniſtring 1 
the Terraqueous Globe, the Atmoſpher 
and its Met-ors ;- the-next- Appendage ij 
Light. (a) Concerning which, I have in my Su- 
vey of 95 Heavens 30 ſhewed what admirable 
ä the min wiſe Creator hath fol 
thi 


8 It is not — while to ; enumerate the Opinions of chel 
Aviſtotelians, Carteſians, and others, about the Nature of Ligh'l J 
Aviſtotle making it a Quality; Cartes a Pulfi on, or Motion ol 
the Globules of the ſecond Element. Vide Carte, Princip. p.; 
dect. 55, Se. But with the Moderns, I take Light to conſiſt d of 
material Particles, propagated from the Sun, and otherlumi 8 
nous Bodies, not inftantaneoully, but in Time, according ti b 
the Notes following in this Chapter, But not to inſiſt upon 
other Arguments for the Proof of it, our noble Founder hath 
proved the Ser G of 8 ht and Heat, from actual E. 
periments on Silver in, Lead, Spelter, Iron, Tu- 
tenage, and other petty expoſed (both naked and cloſe); © 
ſhut up) to the Fire: All which were conſtantly found to re. 
_ ceive an Increment of Weight, I wiſh he could have met 
with a favourable Seaſon to have tried his Experiments with f 
the Sun- Beams as he intended, Vide Boyle Exp, to make Ii 
and Flame ponderable, 

(e) * 


(5) Aſtro- Theol. Book 7. 


nr. IV. Of Light. 27 
ne affording this noble, glorious, and comfortable 
Wenefit to other Globes, as well as ours; the Pro- 
*Fiſfon he hath made by Moons, as well as by the 
Fun, for the Communication of it. 
And now let us briefly conſider the great Neceſ- 
ty and Uſe thereof to all our Animal World. And 
is we ſhall find to be little leſs than the very Life 
Ind Pleaſure of all thoſe Creatures. For what Be- 
efit would Life be of, what Pleaſure, what Com- 
ort would it be for us to live in perpetual Darkneſs? 
How could we provide our ſelves with Food and 
Neceſlaries? How could we go about the leaſt Bu- 
Wneſs, correſpond with one another, or be of any 
ſe in the World, or any Creatures be the ſame to 
s, without Light, and thoſe admirable Organs of 
"Fc Body, which the Great Creator hath adapted 
the Perception of that. Great Benefit? 
But now by the Help of this admirable, this firſt- 
ade (c), becauſe molt neceſſary, Creature of God; 
Ty this, I ſay, all the Animal World is enabled to 
Wo here and there, as their Occaſions call ; they can 
heWanſact their Buſineſs by Day, and refreſh and re- 
uit themſelves by Night, with Reſt and Sleep. 
hey can with Admiration and Pleaſure, behold the 
orious Works of God; they can view the Glories 


f the Heavens, and ſee the Beauties of the flowry 
50% ields, the gay Attire of the feathered Tribe, the 
5 = ne Garniture of many Quadrupeds, Inſects, 
Tu Ind other Creatures; they can take in the delight- 
eh me Landskips of divers Countries and Places; 


ey can with Admiration ſee the Great Creator's 
Fonderful Art and Contrivance in the Parts of Ani- 
LETT TINT, mals 
400 (e) Aud God ſaid, Let there be Light, and there wvas Light, wy 
F *: | | k 1 7 


28 Of Light. | Boox I. 
mals and Vegetables: And, in a Word, behold, the 
Harmony of this lower World, and of the Globe if 
above, and ſurvey God's exquiſ ite Workmanſhiz f 
in every Creature. 

To all which I might add the Improvement 3 
which the Sagacity ofMen hath made of this noble 
Creature of God, by the Refractions and Reflection 
of Glaſſes. But it would be endleſs to enumerate all 


its particular Uſes and Benefits to our World. EX 


But before I leave this Point, there arc two Thing 
concerning Light, which will deſerve an eſpecial 


Remark; and that is, its ſwift and almoſt inſtanta- 


neous Motion, and its vaſt Extenſion. 

1. It is a very great Act of the Providence off 3 
God, that ſo great a Benefit as Light is, is not long 
in its : Patſage Rem Place to Place. For was the Mo- 4 
tion thereof no ſwifter than the Motion of the [wilt 
eſt Bodies on Earth, ſuch as of a Bullet out of 2 


eat Gun ; or even of a Sound () (which is thel N 


wifteſt Motion we have next Light,) in this Caſeſ 
Led ö 


7 It may not be ungrateful to the Curious, to take Notice 4 
of the Velocity of theſe two Things 

—— to the 2 — 7 Merſennuc, a Bullet hol Om 
out of a » Gun, flies 92 Fathom ina Second of Time, al 


Merſen, Bali.) which is equal to 589 EngiiG Beet and a half; NN p 


and according to the Computation of Mr. Huygens, it would be 
25 Tears in pa 3 from the Earth to the Sun. But according 
to my own Obſervations made with one of her late Majeſty: 
Saters, and a very accurate Pendulum-Chronometer, a Bullet 4 
at its firſt Diſcharge, flies 510 Yards in five halfSeconds, which 


is 2 Mile in a little above 1) half Seconds. And allowing the 7 
Sun's Diſtance to be, as inthe next Note, a Bullet would be: 
Tears and a halfin Aying withits utmoſt Velocity, tothe Sun. | 3 


As to the Velocity of Sound, ſec Bet 4. Chap. 3. Note 28. 
according to which — there mentioned, 7 would be 
near 17 Years and a half in flying as far as the Diſtance is from 1 
the Earth to the Sun. Confer here the Experiments _ the i 


Head, del Ciment, p. 1475, Or. | (e) 


1 Fight would take up, in its $ from the Sun 
us, above thirty two Years, at the rate of the 

, and above ſeventeen ears, at the rate of the 

1 itter Motion. | 


The Inconveniencies of which would be, its E- 
oY ergy and Vigour would be greatly cooled and abat- 
d ; its Rays would be leſs penetrant; and Dark- 
cſs would with greater Difficulty and much Slug- 
iſhneſs, be diſſipated, eſpecially by the fainter 
Tights of our ſublunary, luminous Bodies. But paſ- 


ol : ing with ſuch prodigious Velocity, with nearly the 


Inſtantaneous Swiftneſs of almoſt Two hundred 

Whouſand . Miles in one Second of Time, (e) 
r (which is the ſame Thing) being but about ſeven 
r eight Minutes of an Hour in coming from the 
Fun to us, therefore with all Security and Speed, 
Nee receive the kindly Effects and Influences of that 


it oble and uſeful Creature of God. 
*" . Another Thing oe greet Conſideration about 
| 0 Night is, its vaſt Expanſion, its almoſt incompre- 


Penſible, and inconceivable Extenſion, which, as a 
| late 


(9) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Academy, and inthe 
-; OL /ervatory for eight Years, as our Phil, Trauſ. No. 136. obſerve 


i 


rom the Journ. des Scavans ; our moſt eminent Aſtronomers 
bio in England admit it: But Dr. Hook thinks with Monfieur 
e ener the Motion of Light Inſtantaneous, Hook Poſt, Works pag. 

77. And this he endeavours to explain, pag. 139, &c. 


M0 
4 3 What Mr, Romer's Hypotheſis is, may be ſcen in the Phil. 
hl | Tranſact. before - cited: As alſo in the be re-commended Sir 


* = ſaac Newton's Opticks 2 Light is propagated from luminous Bodies in 
„ e, and ſpends about ſeven or eight Minutes of an Hour in paſſing from 
? 4 e Sun to the Earth T his WAS firſt obſerved by Romer, and then by 
of others, by means of the Eclipſes of the Satellites of Jupiter, For theſe E- 
de! cligſec, won th» E :wth is between the Sun and Jupiter, happen about 

ner eiett Minutes ſooner than they ought to do by the Tables; and 
he len the Earth is beyond the Sun, they happen about ſeven or eight Adi. 
1. wes 


30 Of Light. Boon l. 
late ingenious Author (7) faith, © Is as boundleſs 
« and unlimited as the Univerſe it ſelf, or the Ex- 
< panſum of all material Beings : The Vaſtneſs of 
ce which is ſo great, that it exceeds the Comprehen. 3 y 3 
« ſions of Man's Underſtanding. Infomuch, that 
cc very many have aſſerted it abſolutely Infinite,| I 
cc and without any Limits or Bounds. 2 
-And that this noble Creature of God is of thi 
Extent, (g) is manifeſt from our ſeeing ſome of the 
2 diſtant Objects, the heavenly Bodies, ſome 
with i 1 


nutes later than they ought fo 5. The reaſon being, that the Light of the . 
te llites bath farther to go in the latter Caſe than in the former 2 the Dia- 
meter of the Earth's Orbit, Newt. Opt. L. 2. Part 3. Prop. 11. 4 
- Now foraſmuch as the Diſtance between the 2 and the 7 
Earth (according to the 1 Year in my -Theolory 
B. 1. <<, 3. Note 2.) is 86051398 Englifp Miles; ; ff erefore, . I 
the rate of ) Minutes and half, or 450 Seconds, in Pane | 
from the Sun, Eight will be found to fly above 191225 Miles 
in one Second of Time. 4 
) Dr. Hooks Poſthumous Works. Lect. of Light, p. 76. 
14055 or the Proof of this vaſt Extent of Light Th ſhall take 3 
putation of the ſame great Man, pag. 155 V, faith he, 
— Gm firſt the vaſt Diſtance between us and the Sun, which from 
the beſt and lateſt Obſervations in Aſtronomy is judged to be about 10000 8 
Diameters of the Earth, each of which is * 7925 Engliſh Miles; : 4 
therefore the Sun '« Diſtance is 792 5000 Miles; and if we conſider, That : 
according to the Obſervations, which 1 publiſhed 1. cone the Motion of tle 2 
Earth, [which were Obſervations of the i of ſome of 3 
the fix'd Stars in the Head of Draco, made in 1599, ] the <ul: 
Diameter of the Orb, viz. 20000, made the Subtenſe but of one Minute 
to one of the fix'd Stars, which cannot therefore be leſñ diſtant than 5430 
Diameters of this great Orb, and conſequently 68762000 Diameters of Þ 
#be Earth + And if this Star be one one of 115 neareſt, and that the Stars that i 
are of one Degree leſſer in Magnitude (I mean not of the Second Magni- 
tude, becauſe there may be many Degrees bet<vecn the firſt and ſecond) le 
as much farther 5 and another Sort yet ſmaller be three Times as far; anda 
fourth four "the as far, and ſo 4 poſſibly to ſome 100 Degrees of 
Magnitude, ſuch as may be diſcovered by longer and longer Teleſcopes, that | F 
they may be 100 Times as far; then certainly this material Expanſi or, 
a Part of cubich we are, muſt 'be fo 2 that teuii infinitely exceed 


eur n. Cenception to imagine. ew, by « hat I laſt mentioned, ' | 
is | 


. 1 


nap. V. Of Gravity. 31 
1s with our naked Eye, ſome with the Help of Opti- 
-l Inſtruments, and others in all Probability far- 
of her and farther, with better and better Inſtruments: 
and had we Inftruments of Power equivalent to 
at ne Extent of Light, the luminous Bodies of the 
©, Witmoſt Parts of the Univerſe, would, for the ſame 
Keaſon, be viſible too. | tad, J 
Now as Light is of greateſt Uſe to impower us to 
e ee Objects at all, ſo the Extenſion thereof is no leſs 
1 iſetul to enable us toſee Objects afar off. By which 


th Means we are afforded a Ken of thoſe many glorious 
„Works of the Infinite Creator, viſible in the Heavens, 


nd can improve them to ſome of the nobleſt Scien- 


r — as 


4 Wo the Eye, which are emitted from ſome of the almoſt inconcei vably re- 
rote Objects, &c. Vor is it only the great Body of the Sun, or the ' 
aſt Bodies of the fir d Stars, that are tbus able to diſperſe the Light 
rough the vaſt Expanſum of the Univerſe , but the ſmalleft Spark of a 
id Body muſt do the very ſame Thing, even the ſmalleſt Globule truck 
om a Steel by a Flint, &c. 

. * KH, SID 2. DN DESVESINESNESY 


HE laſt Thing ſubſervient to our Globe, that 
1 I ſhall take Notice of, is Gravity (a); or, 
Fhat Tendency which Bodies have to the Centre of 


' 4 he Earth. | In 
„() That there is ſuch a Thing as Gravity, is manifeſt from 
ts Effects here upon Earth; and that the Heavealy _ 
be attract or gravitate to one another, when placed at due Di 

1a ances, is made highly probable by Sir [/aac Newton, This 


A ttractive or gravitating Power, I take to be congenial tv 
Natter, and imprinted on all the Matter of the Univerſe by 
he Creator's Fiat at the Creation. What the Cauſe of it is, 
he Necutonian Phileſopby doth not pretend to determine for 
want of Phænomena, upon which Poundation it is that that 

| Philoſophy 


32 evan Of Gravity. 


their Diameters, and Time of the Deſcent is in this Table. 


Book IL. 
la my Aſtro- Theolggy, Book 6: Ch. 2. 1 have 
ſhewn' of what abſolute Neceſſity, and what 2 
« 2207" 111257 77 9712 | Fit © 7 noble 


Philſophy is grounded, and not upon chimerical and uncer. 
tain Hypotheſes : But whatever the Cauſe: is, that Cauſe pen. 
trates even to the Centres of the Sun and Planets, without any Dimim. 
tion of its Virtue ; and it acteth not according to the Superficies of Bodie 43 
as Mechanical Cauſes do) but in Proportion to the Quantity ther 
id Matter: And laſtly, It actetbh all mund it at immenſe Diſta 
ces, | decreafing in duplicate Proportion to thoſe 4; 4 ir as Sir J 
Newton faith, Princip, pag. ult, What uſeful Deductions, anal 
what a rational Philoſophy, have been drawn from hence 
may be ſeen in the ſame Book. E 
| This Attrachon, or Gravity, as its Force is in a certain pro 
portion, ſo makes the Deſcent of Bodies to be at a certain 
rate, And it not for the Reſiſtance of the Medium, ala 
Bodies wouldyeſcend to the Earth at the ſame rate ; the light 
eſt Down, as ſwiftly as the heavieſt Mineral: As is manitc 
in the Air-Pump, in which the IO) Duſt, Sc. a: 
a piece of Lead, drop down ſeemingly in the ſame Tim: 
from the Top to the bottom of a tall exhauſted Receiver. 
The rate of the Deſcent of heavy Bodies, according to G 
lileo, Mr. Huyghens, and Dr. Halley (after them) is 16 Feet on 
Inch in one Second of Time; and in more Seconds, as th 
Squares of thoſe Times, But in ſome accurate Experime 
made in St. Paul's Dome, Fune 9. 1710, at the Height of 24 
Feet, the Deſcent was ſcarcely 14 Feet in the firit Secon 
The Experiments were made in the Preſence of ſome verſ 
conſiderable Members of the Royal Society, by Mr. Hau 
bee, their Operator, with glaſs, hollow Balls, ſome empt! 
ſome filled with Quick-filver,the Barometer at 297, the The 
mometer 60 Degrees above Freezing. The Weight of the Ball 


Empry Balls. 


Baſſe Fed with Quick-Silver. 
eight. | Diameter. Time. 


| Weight. | Diameter: Time. |} 
Grains, {| Tenth Inch. con Grains, Inch. I Teach. 

008 * 8 e $10 5 1 17 
993 8 1] $lefs. 642 5 2 16 
866 8 8 ; $99 *. I 16 a 
747 7 & halff s more, 515 fs nearly | 16 & hall} 
808 7 & half] 8 483 |} 5 nearly | 17 4 
784 & half} $ more, 641 16 


The Reaſon why the heavy, full Balls fell in half the Tin 
of the hollow ones, was the Reſiſtance of the Air: Whis 
Refiſtance is very ingeniouſly and accurately aſſigned by 
Wallis, in Phileſ, — No. 186. And the Cauſe of the Ref 

| an. 


WCaay.V. Of Gran 33 
" Pobie Contrivance this of wer is, for keeping 
a whe ſeveral Globes of the Unive from ſhattering 
il I to Pieces, as they evidently muſt doin a little Time, 
1 Fer {wift Rotation round their own Axes (+), 
he Terraqueous Globe particularly, which circum- 


yes atthe rateok above 1000! Miles a an e (c). 


T. 
ne. 
* | 


4 
2 


"i Fa ; 9 RI POLL, * Woul 
2 * nee 25 all Fd 0 Sir Ifnxc Newron,- Qt 26; 1s 
10 partly from the Fyicrion of the Parts of * F 1 Supi 


ice he /nertia thereof, . The Reſiſtance a ſph erical Eurer 

ich from Friction, is as the right Ang le under the Di meter, 

rf nd the Velocity of the moving Body: And the e 
| + 


om the 5s IS poor + Square of that 
þ For For _ IE, 4 the Propertic 
ravity, int all or Projeio 
feb to the ger Accounts of 8 
ir Iſaac —. . or to the ſhorter A 
Phileſoph. Treo, ridged by Mr. Louzhoyp, Ve 


or 


561. or 


Fr 
Ah 


. Dr. Clarke, in his'Notes on Robault, P} * 2. . 131 1161 
oa for the Refiftance of Fluids, I — tu Dr. ae, 
oed, and the. 4, Ed,. Lip, May 1693, Wberg there na Ma 
8 tio nd the Force of Mediums u 8 of different e 


That the heavenly Bodies move rband their wn Ai, 
beyond all Doubt, manifeſt to our Bye in ſome of theft, 
19 the Spots, viſibleon them. The Spots on the Sun (eafily 
fible with an ordinary Glaſs . do manifeſt him to reyolve 
8 und his own Axis in About 25 Days and quarter. The Spots 
Mar proye tbole . two Plavets to revolfe; alſo 

ſt to Weſt, 89087 Hool diſcovered in 1664, an T6 5. 
1 wy Venus alſo (although near the ſtrong Rays * the Sun) 
hath, from ſome Spo n LoL Caſſini, in 1666, 

ad 166 7, ih, area „ 7 7 The F DEAT POR e 

423, 42 uc ifortnity hat 
ere vd in the W Na of Nature, that What WY the 
le in one, is generally to be found in all others of the ſame 
Wind. So chat fince tis manifeſt the, Sun, and three of his 
planets whirl round, it is very reaſonable: to conclude all the 
We it do ſo too; yea 'cvery Globe of the Univerſe. 
(e) The Earth's Circumference being 2 503t Miles and half, 
according to Book II. Chap. 2. Note (a. Fif we divide that info 
Hours, we ſhall find the Motion of the Earth to be near 
j 

| by hoy, Miles in an Hour. Which, by the by, is a far more 
onable and leſs rapid Rate, = that of the Sun would 


be 


7 


- — 


— - - 
— _— OS = - 


cn, es 


' 


| 
| 
x 


ttlvanee of the Creator, this natural inherent Power, : 
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bythe centrifuighl Bs vf that Motion, be 
bon . 


ated and 1 into tir iroumambirn 3 
Space, 125 it not kept — by this noble Con- 


1 the Power of Attraction or Gravity. 1 | 

And us by this Power our Globe is defended i. 
. Diſſipation, ſo all its Parts are kept in theiry 3 
proper Place and. Order, Att material Things dd 
Hoe Fo avitato thereto, and unite them I 


2 


3 


their conſtant qu delt f 1 
main in Zh Plate hc), 
jd bu - ed for them; * 

| eh: they might not paſs i 
2 555 zurn not Again ro ccc ee 


cid, e Soß that even in 2 natmral W 4 4 | 
Fe offs # XCE! ent c o the e oy 6 2 
122 y, J il ; 


| eee e +Bow. | 3x 
5 EY 0 e e [es.of Grayityl 1 
der Lg have named, I ſhall al only mentioſ 
Re Thing oxing! to, it, ah and that is Levin 
| 1, N TNS uf. To ö oli | © E486 4 
ſuppoſe © the Earth to 5 MN; and the W v4 
99875 edt, Earth.” For according w th Pr Proportions inf 
gte (e), of the ptecedin — r, the Ct MBrence of th.” 
Magi Orhis is e Ee Miles whith divided bys 
Hows, gixes pre py Mites in an Hour. But what is this . 
Rapidity of the fix d Stars, if we ſuppoſe them, not the li 
Bes to move ? WHich is a good Argument kor the Earth" 
tion. 1 


(4) Nikil majus, dal 5d ita flabilis eſt: Funder atqne ita cobt-4 
ors ad permanendum, ut nibil ne excogitari qrizem poſſit. aptins, Oni 
enim partes ejus andiqne medium locum capeſſentes, nifumur equaliter 
maxim autem corpory inter fe — permanent, cm quodam ga 


or neu 


1 that, whereby what we call light Bodies ſwim, 
hing no leſs uſeful to the World than its oppo- 
g. White, Gravity, is in many Reſpects, to divers Tribes 
of Animals, but particularly ſerviceable to the rai- 
| '4 ng up of Vapours (g), and to their Conveyance 
- eb circumdata colligantar - acne ca natura, "0027 

en ee ennie Mente, & . , e 
do Rr, OF convertit extrema, Cic. de Nat, Deor. I. 2: c. 45; 


(ez) Eu ratione Mam, cum ſupra terram fit, medium tamen 


* 1 
_ 
ht 


- 89 % . * 25 0 - 1 ” 
6 8 pF 4 EI. A. San Md. 2 


—_—_ 


fn) 3 | | | 
a. locum expetens, conglobatur undi que Fur, neque redundar, un- 
am 


0 Id. ulo og 

WG That there is to fuck Thing ae if Leg, bat that 
in Levity is only a iefs Gravity, is abundantly l the 
* ente Sig. -Apb, Borali de Mot. a Graw. pend. ca p. 3. See alſo the 

anotations of the Jearned and ingenious Dr. Clark, on Robauls; 
J p. 1. c. 16. Note 3. Alſo —— of tlie Acad. 
5 ene en of Grevity andGre- 

| 28, Se, 
4 


ein before, the. Royal Society, Nov. 12. 1674. p. 
= (2) I have before in Nete (4), Chap. 3. 1 | 


* 


Lal ewn what Vap#wrs 
ee, and how they are rais'd. That which I ſhall here note, is 
4 cir Quantiey,: r ing which, the before-commend 
r. Hauey hath given us ſomè curious Experiments in ou Phi- 
. Da, which may be met yn on in Mr: Lowrhorp's 
ids. Vol. IL p. 108, and 120. Mr. Sedileas alſo at Paris ob- 
red it fornear three Years. By all their Obſervations it ap- 
ears, that in the Winter Months the Evaporations are leaſt, 
ad greateſt in Summer, and moſt of all in windy Weather: 
io ad by Meonfiexr Sædileau's Obſervations it appears, that what is 
% aiſed in Vapours, exceeds that which falleth in Nain. In the 


even laſt Months of the Year 1688, the Evaporations amount- 
118d to 22 Inches 5 Lines; but the Rain only to Inches 6 Lines 
third: Io 1089, the Evaporations were 32, Inches ro 
mm and half; but the Rain 18 Inches 1 Line: In 1690, the 
"eh 1 + py ya 30 es 11 Lines; the Rain 21 Inches one 
1 ird of a Line. Vide Mem, de Math, Pbyſ. Ann. 1692. p. 25. 

fo Fit be demanded, What becomes of the Overplus of Exha- 
ehe ions that deſcend not in Rain? I anſwer, They are partly 
abt mbled down and ſpent by the Winds, and partly deſcend in 


eus, which amount to greater Quantity than is commonly 

magined. Dr. Halley found the Deſcent of Vapours in Dews 

o prodigious at St. Helena, that he makes no doubt to attri- 

Pute the Origin of Fountains thereto, And I my ſelf have 

Ten in a till, cool Evening, * thick Clouds hanging, _ 
2 


36 Of Gravity. Book 1. 
And now from this tranſient view of no other if 
than the Out- works, than the bare Appendages o 
the Terraqueous Globe, we have ſo manifeſt a dam. 
of the Wiſdom, Power, and Goodneſs of the 
Infinite Creator, that it is ealy to 7 the whole 
Fabrick is of a Piece, the Work of at leaſt a Skilful 
Artiſt. A Man that ſhould meet with a Palace 0 
beſet with pleaſant Gardens, adotned with ſtatel) 
-Avenues; furniſhed with well contrived A ueduct 
Cuſcades, and alt other Appendages conducing to 
Convenience or Pleaſure, would eaſily ĩmagine, chal 
proportionable Architecture and Magnificence wert 


* 


within: But we ſhould conclude the, Man was ou 
of his Wits that ſhould aſſert and plead, that al 
was the Work of Chance, or other than of ſome . 
wiſe and skilful Hand. And ſo when we Survey th 
bare Out · wor ks pf this our Globe, when we, {ce ſo 
vaſt æ Body actouter d with ſo noble A Furniture of ; | 
Air, ; Light, and Gravity; with every Thing, 
ſhort, that is neceſſary to the Preſervation an Sl 
curity of the Globe it 1 fell or that conduceth tot 1 
Life, Health, and Happineſs, to the. Propaga tion 
and Increaſe of all the rodigious Variety oC Crea 
tures the Globe is ſtocked with; when we ſee no 
thing wanting, nothing redundant or frivolous, no. 
thing botching or ill-made, but that every Thing 
even in the very Appendages alone, exactly anſwer 
eth all its Ends and Occaſions: What elſe can b 
concluded, but that all was made with manifeſ 
Deſign, and that all the whole Structure is tie 
Work of ſome Intelligent Being; ſom= Artiſt, d 
Power and Skill equivalent to ach a Work? + 


out any Motion inthe Air, which in twoor three Hours Time 
| have been melted down by Degrees, by the cold of the Even ar 


ſo that not any the leaſt Remains of them have been left. | 
5 ) See Book II. Chap, 3. Note (c). BOOK 


{ 
T 


A 
ae the foregoing Book having diſpatch'd the 
T8 Out-works, let us take a Survey of the Prin- 
> cipal Fabrick, eis. the Terragucous Globe 
al elf; 2 moſt ſtupendious Work in every Parti- 
me ular of it, which doth no leſs Aggrandize its Ma- 


beer (4), than every curious, complete Work dotli 
sets Workman. Let us caſt our Eyes here and there, 
et eus ranſack all the Globe, let us with the great- 
it Accuracy inſpe& every Part thereof, ſearch out 
Se he inmoſt Secrets of any of the Creatures; let us 


xamine them with all our Gauges, meaſure them 


ion rith our niceſt Rules, pry into them with our Mi- 
tt | croſcopes, 
() Licet——ocul?s quodammodo contemplari pulchritudinem earum 
108-7177, quas Diving Providentid dicimus conftitutas, Ac principio 
ng, Terra uni verſa cernatur, locata in media mundi ſede, ſolida, & globoſa 
en q veſtita floribts, berbis, arboribus, frugibus. Quorum ommium 


credibilis multitudo, inſatiabili varietate diſtinguitur. Adde buc 
ontium gelidas perennitaves, liguores perlucidos Amnium, Riparum 
rn verdidiſſimos, Speluncarum concavas altitudines, Saxorum' aſpe- 
Ft ates, impendentium Montium altitudines, immenſitateſque Campo 


tht n ade etiam veconditas Auri— ven... Ouz vero, & quam 
of Varia genera Beſtiarum? — 75 Volucrum. Iapſus atque cantus ? 

| 4 . 2 ud 1 , . - . b . . 
4 Yu Pecudum pactus ? £5 de Fominum genere dicam ? Oni 
— 2 cultores terre conſtituti, & T. — Out I, ut ani mis, fic oculis 
ime rider poſſemus nemo cunctam intuens terram, ds Diving Ration? dubi- 


D 3 (6) 7 


: 


2 of, the a Globe, &c. Book I. ; 
and moſt exquiſite, Inſtruments (5), 
Nil we os them to bear Teſtimomy to their In. 
, finite Workman ; and that they excecd all human 
. Skill ſo far, as that the moſt exquiſite Copies and p 
Imitations of the beſt Artiſts, are no than 
; rude bungling Pieces to them. And fo far are we 4 
y from being able to eſpy any Defect or Fault in them. 
that the better we know them, the more we admire! 3 * 
them; and the farther we ſee into them, the more 
exquiſite we find them to be. 1 
. for a Demonſtration of Fr e 1 
I. Take a general Prof ect o crraqueou 
Clobe. 5 f 1 f 
II. Survey its Particnlars, Bo | 1 | 
I., The Things which will fall inider a general 7 
of the Globe, will be its Figure, Bulk 
Morion, Place, Diſtribution into Earth and * 
Waters, and the great Ve n of all Things upon 
it and in it, 190 3 


WO; T canngt here omit the Obſervations that have been mae in 0 
later Bee, ſince wwe have had the Uſe and Iniprovement of the Mi- 

croſcope, concerning the great Difference, whit by the Help of that 
doth appear | betwixt N atural and Artificial Things, Whatever i 
Natiral, deth by that appear adorned with ad imaginable —_ -j 8 
Beauty, ——Whereas the, moſt curious Works of Art, the ſarpeſt » 
Needle, deth appear as 4 blunt rough Bar of Iron, coming from * Fl 1 
Pace, er the Forge, The moſt accurate Engravings or E aden 
feem ſuch rude leg, deformed Works, as if they bad been done cri 
4 Mattoch, or a Trowel, So vaſt a Difference is there betwixt tile 
Skit of Nature, and the ro and een of Art, n 
W Fat. Rel. L. 1, Ch. 
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n Moto: ons GH ADE, 
dle Figure of the Terraqueous Globe. 
in FF HIS I ſuppoſe I may take for granted to be 
4 Spherical, or nearly o (a). And this muſt be 
n, Millowed to be the moſt commodious, apt Figure for 
rc World an many Accounts; as it is moſt capaci- 
re us, as its Surface is equi-diſtant from the Centre, 
43 (a) Although the Terraqueous Globe be of an orbicular Fi- 
lis ure, yet it is not ſtrictly ſo, 1. On account of its Hills and 
allies. But theſe are inconſiderable to the Earth's Semi- 
ameter; for they are but as the Duſt upon a common Globe, 
er, z. Our modern Aſtronomers aſſign a much greater Va- 
2] Nation from a glabous Form, . that of a prolate Sphæ- 
id, making the Polar about 34 Miles 
rial Diameter. The Cauſe of which they make to be the 


3 4's . 144 +*- 434-4 


- 
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S. by whoſe Favour it is now in my Hands. And more- 
er, I believe it difficult, next to impoſſible, to meaſure the 
o Diameters to a 40th Part, by reaſon of the ſmallneſs of 
WF -2iter's apparent Diameter, and by reaſon he is moving all 
Wc Time of meaſuring him. 
As to what is alledged from lengthening the Pendulums of 
Nocks, to make them keep the ſame Time under 8 | 
8 they do inour Climes: I have ſhewn from the like Varia- 
ons in the Air-Pump, that this may ariſe from the rarity of 
Ihe Air there, more * here. Vid. Phil. Tranſ. No. 294. But 
If the Degrees of Meridian grow larger, the more we go to- 
* Is 


: 
\ 


40 The Figure of the Book II. 


vot anly af the Globe, but at leaſt (nearly). of Gra- iſ 
vity and Motion too, and as fome have thought, of 
the central Heat and Waters. But theſe, and divers 
other Things I ſhall paſs over, and infift only upon 
two or three other Benefits of this globous Figuſe 
of the Earth and Waters. 
1. This Figure is the moſt commodious in regard 
of Heat, and J may add of Light alſo in ſome mea- 
Jure. For by this means, thoſe two great Benefitꝭ 
are uniformally and equally imparted to the World: 
They come harmoniouſly and gradually on, and a 
gradually go off again. So that the daily and year- 
Iy Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 1 
ST may ſay,) which they would not be, eſpecially 
he former, if the Maſs of Earth and Waters we mn. 
| | | N as A 


wards the Line, (as Mr. Caſſini affirms they do, by an 8cothil 
Part in every Degree, in Phil. Tranſ. No. 278.) then there il 
great Reaſon to conclude in behalf of this Sphzroidal Form, 
The natural Cauſe of this Sphericity of our Globe, is (ac 
cording to Sir Iſaac Newton's Principles) that Attraction, which 
the Infinite Creator hath ftamp'd on all the Matter of the U x 
niverſe, whereby all Bodies, and all the Parts of Bodies, mu- 
_— attract themſelves, and one another. By which means, 
as all the Parts of Bodies tend naturally to their Centre, 08 
they all betake themſelves to a globous Figure, unleſs ſome 
other more prevalent Cauſe interpoſe. Thus Drops of Quick) 
ſilver put on a ſpherical Form, the Parts thereof ſtrongly at- 
tracting one another. So Drops of Water have theſame Form, 
when falling in the Air; hut are Hemiſpherical only when 
they lie on a hard Body, by reaſon their Gravity doth ſo far 
qver- power their eib aeading Power, as to take off one halt 
of their Sphericity. This Figure is commonly attributed to 
che Preſſure of the circumambient Air: But that this cant 
be the Cauſe, is manifeſt from the Air- Pump; the Caſe be- 
ing the very ſame in an exhauſted Neceiver, as in the open 
Air, and not any the leaſt Alteration of the Figure that! 
_ could perceive, in all the Trials I have made. | Gl | 


Fare Ternaqicoin Globe. 41 

. Ms fome fancied (2) ita large Plain; or as others, 
f = 2 large Hill in the midſt of the Ocean; or of' 

s multangular Figure; or ſuch like. 
2. This Figure is admirably adapted to the com- 
fe Nodious and equal Diſtribution of the Waters in the 
obe. For ſince, by the Laws of Gravity, the 
ra aters will poſſeſs the loweſt Place; therefore, if 
i Maſs of the Earth was cubick, priſmatick, or 
y other angular Figure, it would follow, that one 
d: o vaſt a Part) would be drowned ; and another 
4; too dry. But being thus orbicular, the Waters 
-& <qually and commodiouſly diſtributed here and 
it, re, according as the Divine Providence ſaw moſt 


* 


cc, ; of which I ſhall take Notice by and by. | 
118 3- The orbicular Figure of our Globe, is far the 
re Woſt beneficial to the Winds and Motions of the 


MI" _ It is not to be doubted, if the Earth 
— Ws of ſome other, or indeed any other Figure, but 


aut the Currents of Air would be much retarded, if 
nt 3 We find by Experience, what 
fo fluence large and high Mountains, Bays, Capes, 
HC 


d Head-lands have upon the Winds ; how they 
y ſome, retard many, and divert and change 
ear the Shores) even the general and conſtant 


2 = Winds 
ick) It would be frivolous, as well as endleſs, to reckon u 

at- ¶ various Opinions of the Ancients about the Figure of tho 
rm. rg up Globe; ſome of them may be ſeen in Varer, 
hen er. J. 1. c. 3. init, or Fonſton's Thaumat, c. 1. Artic, 3. But a- 
» far Ing the variety of Opinions, one of the principal was, That 
half viſible Horizon was the Bounds of the Earth, and the 
d to Mean the Bounds of the Horizon, that the Heavens and Earth 
ant oe this Ocean, was the whole vifible Univerſe ; and that 
be- beneath the Ocean was Hades, or the inviſible World, Hence, 


pen Pen the Syn ſer, he was ſaid tingere /e Oceano; and when any 
ent to Hades, they muſt firſt paſs the Ocean. Of this Opi- 
gn were not only the ancient Poets, and others among the 


Hcathens, 


42 The Fuse gf the, — Bock Il 
Wings (c), that blom round the. Globe. in the To: . 
rid u fore, ſince this is the Effect o 

ſuch little ce ht which have but little Pri 
portiqa to our Globe, l would be the Con. 
| of much vaſter Angles, which would equi 
, Tenth, or but an Hundredrh Part of t 


Kane, as Foul — N or 2 65 able 3 a 
wely op Currents \tmoſphere, and 

d wage the ep ve thole alutiterouli 

_ 341 I have ſaid keep it ſweet and clean. 3 
Thus the Figure of our Globe doth manifeſt it of 
ns Work of Contrivance, inaſmuch as it is of ti 
moſt commodious Figure; and all others would b . 
liable to great and evident Inconveniences. 2 


Heathens, butſom{ of the Chriſtian Fathers too particular 
Lattantius, St, Auguſtine, and others, who t ought theirOpi| 1 
nion was favoured by the NY in; Rſalm xxiv. 2. an 
cxxxvi, 6, See Bp, Uſer's Anſ. to a Fel. Chal. p, 366, Oc. 


(c) Neither do theſs conſtant Trade Winds afually blow near i. 
Sbere, but only on the Ocean, at leaſt 30 or 40 Leagues A 5 
clear from any Land; ; eſpecially on the Weſt Coaſt, or Side of any 
nnen : For indeed on the Eaſt Side, the Eaſtesly "Wind bem th Wc 4 3 
Trade-Wind, blows almoſt home to the Shore, ſo near as to receive 
Check from the Land-Wind, Dampier's Winds. . 1 
2 not only the general Trade- Minds, but alſo the conſtan 7 
ing Trade- Minds, are in like manner affected by the Land 
for Inftance, on the Coaſt of Angola and Peru, Bu * 
this, * ith tñie curious Captain Danpier, the Reader mural 
natice of, That the Trade-Wings that blow on any Coaſt, except 10 
North Ceaſe Africa, whether they are conſtant, and blow ail 17 4 
Year, or wwhethey they are foifting Winds, do never blow right in en 1 
Shore, nor Yight along Shore, but go /lanting, making an acute Angie 
about 22 Degrees, Therefore, as the Land tends more Eaſt or Me, 
from Nerth er South on the Coaſt; fe the * & alter according)" 
this, ch, 2. S 
3 7 


enarl 


E. A, Ae 
ly Of the Bulk of the Terraqueous Globe. 
'Y HE next Thing remarkable in the Terra- 


7 . 
= _ 


| of (a). A Maſs of above 260 Thouſand 
Willion of Miles ſolid Content, A Work too grand 

ay thing leſs than a God to make. To which 

cke next Place we may add,” > 


tio ) It is not difficult to make a pretty near Computation 
* Bal of the Terraqueous Glo © Hm thoſe accurate Ob- 
rations of a Degree made by Mr. Norco in England, and 
. Picart, and Mr, Caſſini in France. Whoſe Meaſures do in a 
—Fprizing manner agree, But Mr, Caſfinfs ſeeming to be the 
it accurate, (as I have ſhewn in my 4fro-Theology, B. 1. Ch, 
ppi ore (a.) T have there made uſe of his Determinations. 
a cording to which the Diameter ofthe Earth being ' 7,73 
37 Miles, its Ambit will be 2503: Miles and half; and 
r 14 ppoling it to be Spherical) its Surface will be 199444220 
es; which 7 1 van into one third of its Semidia- 
cu rer, gives the ſolid Content, viz, 264856000000 Mites. 


tr 
* 


* CHAP. 
Tie Motions of the Terraqueons Globe. 


*: 4 


n Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain of 
* Welt and Heat, the Sun (a). That ſo vaſt a Bo- 


„as the Earth and Waters ſhould be moved at 


HG) Wich the Copernicans, I take it here for granted, that the 
5 iurnal and Annual Revolutions are the Motions of the Ter- 
1 _—_ Globe, not of the Sun, Cc. but for the Proof thereof 
Wi It refer the Reader to the Preface of my Aſtro-Theokey, 
9 B. 4, Chap, 3, ? (b) Exer 


* 
an 


44 Motions of the Book I. 


duct that it ſhould undergo two ſuch differen 
otions, as the Diurnal and Annual are, and thy 
theſe Motions ſhould be ſo coriſtaht and regularly 
(c) performed for near 6006: Years, without an 
the leaſt Alteration ever heard of (except ſon: 
in Hezekiah's'Time, which, if they cannot be ac 
counted for ſome other way, do greatly encreaſ Z 
the Wonder (#); theſe Things, I ſay,) do manifeſtj 
11. ne ir £54 LCL: yy arg 9 
Ye Thing that is moved, muſt of Neceſſiry de moved v 
N bing elſe ; and that Thing is moved by ſomething that is moved cit 
| by another Tbing, or not by another Thing, If it be moved by tia 
\ which is moved by another, «ve muſt of Neceſſity come to ſome prin 
| Mover, that 1s not moved by another, For it is impoſſible, that u 
moveth. and is moved by another, Pould proceed in Infinitum. Ar 
ſtot. Phy. I. 8. c. 3. ap Has. 7 | | 
. Slum quod ſeipſum movet, quia nunquam deſeritur à ſe, nungua 
| ne moveri quidem deſonit 5 quinetiam caters qua moventur, bic for 
loc principium eſt movendi, Principii autem nulla eſt origo : nam 
principio oriuntur omnia; ipſum autem nulla ex re alid naſci poi 
nec enim eſſet id principium, quod gi gneretur aliunde. Cicer. Tu 
Queſt. I. 1. c. 23. wangen 
Cogitemus qui fieri poſſit, ut tanta magnitudo, ab aliqua poſſit nat 
ra, tanto tempore circumferri? Ego igitur aſſero Deum cauſam «ſe vi 
aliter poſſe fieri, Plato in Epinom. * © ET Rs 
(c) Among the Cauſes which Cleanibes is ſaid in T% 1 
aſſign for Men's Belief of a Deity, one of the chief is, K 
bilitatem mot ſis, congerſionem Cœli, Solis, Lune, Siderumque onmin *£ 
diſtinctionem, varietatem, pulchritudinem, ordinem : quarum rerum 4% 
pectus ipſe ſatis indicaret, nan eſſe ea fortuita. Ut ſiquis in domum al 
quam, aut in gymnaſium, aut in forum venerit; cum videat omni 
rerum rationem, modum, diſtiplinam, non poſſit ea ſine causs ſtori ju 
care, ſed eſſe aliquem inteligat, qui præſit, & cmi pareatur: multo mati 
in tantis motibus tantiſque viciſſitudinibus, tam multarum rerum ati 
rantarum ordinibus, in quibus nibil unquam immenſa & infinite vv 
far mentita ſit, ſtatuat neceſſe eſt ab aliquã Mente tantos nature nu 
avbernari, Cic, de Nat. Deor. I. 2. c. 5. 
Homines cꝶperum Deum agnoſcere, cùm videvent Stellas, tantam as Wie 
einnitatem efficere ; ac dies, nocteſſue, efiate & byeme, ſuos fer, 
Fatos ortus, atque obitus,” Plutarch de placit. J. 1. c.6. 
( We need not be ſolicitous to clude the Hiſtory Die 


2 


II. HAP. III. Is Tov ueous Globe; 


45 


nt ne f ſome Divine — Power to be cenbem 
fat 5 But eſpecially, if to all this we add the 
1 — Convenience, yea abſolute Neceſſity of 
ny 4 ſe Circumvolutions to the Inhabitants, yea all 


mee Products of thie Earth and Waters. For to one 
ina theſe we owe the comfortable Changes of 

a d Night ; the one for Buſineſs; the other 
a epeſe; ( H the one for Man, and molt other Ati 
Wo sts gather ad Pier For, THOR and 


other 


Faclce as as if they were IF FIDE Strains, as s Maimanides, 
nc me others fa ancy Foſpuah's Day to have een, vix. poly 
tla * inary Summer 's: Bay; but ſuch ashad theWork ofman 
im ys done in it; and therefore; by a poetical Stretch mad 
e 3 the Day had been lepgthened by the Sun ſtandi 
It in the he Hito theyaare ſeriouſly related, asreal 1 
Fact, and with ſuch umſtances as manitoſt them to have 
n miraculous Works 2 the Almighty: And the Prophet 
bakkuk, iii. 11, mentions that of Foſna-ag ſuch. And there- 
> taking them to be miraculous Perverfions of the Art 
ture, inſtead of being Objections, they are 
WE nts of the Power of For in Hezekiah's Feses to tet 
Farth it {elf backward, or by ſome —— Refra- 
ons, to bring the Sun's: Shadow back ward to D = Fenn Or 
an's Cafe, to ſtop the diurnal Courſe of th e Globe/for 
e Hours, and then e ive it the ſame Motion; to do, 
; theſe Things, requ; the ſame Infinite Power which 
2 gave the erraqueous Globe its Motions. 


0 Nam cam diſpoſiti quæſiſſem feedera Ilund; | 
. Preſcriptoſque Mavis fines, Annique megtus, 
| Lucis, Noftiſque- vices : tunc omnia rebar 
Conſilio fimata Dei, qui lage movers 
Siidera, qui fruges diverſo tempore naſci, 
Qui variam Pbœben alieno juſſerit igne 
Compleri, Solemque ſuo ; porrexerit undis 
Littora ; Tala medio libraverat axe. 


Claudian-in Rufin. , # 1. initio, 


7 f) Diei nofiſque © viciſſitndo conſervat animantes, tribuens aliuil as 
di tempus, alind quieſcend;, Sic undique omni ratione concluditur l 
ente \ Conſs Hioque divino omnia in hoc mundo ad ſalutem omninm, con 
ationerique admiratibter adninifirari, Cicer: de Nat. Deor. 
bk 6 v3. (e) The 
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tener Neceſſaries of Life? the other to reſt, refreſh, 
and recruit their Spi its (C) waſted with the Li. 


bours of the Day. To the qtker of thoſe Motions well 


time the Seaſons of Summer and Winter, Spring and 
together with the beneficial Inſtances al 


= 


Autumn, 
Eftfts which theſe have on the Bodies and State «il 


Animals, Vegetables, and all other Things, both in : 


the Tortid, Temperate, and Frigid Zones. 


2 7G) Thexcure Dr. Chem, e jm his ingenious Porky, zl c 


Religion, rate among other Uſes of Day and Night, ſaith, the 
n oper for Sleep —— Sunis abon 
orizon, erp e 2 5 by xeaſon the Perſpiration 
ate hes 2 that Nutrition is m not al 
in Time of Reft ; the Blood having too 
uick ke bien in the Day; For whith Reaſon , weak PeHfons 


Iren Er, ate nouriſhed moſt, and en 3 


e 2 8 LF, os: 2 2 A 
ae W. == 
Of the Place and Situation of the "Ft 
lobe, in raſpert of the Heavenly Bodies, 


Abate Thibg very coiiffderable in our Globe 
is its Place and Situation at a due Diftancll 
from the Sun (4), its Fointam'of- Light and Heat 
and from its — Planets ot the ſolar $y- 3 
| ſtem, 3 
2 It is a aſa Sign of ed Snare and 


41 * w +. © \- 


Care, in placing the Terraqueous Globe, at that very Diſtance 
it is from the Sun, and contem W oerwwn Bodice, and all 


other Things, ſo duly to that Diſtance. For was tho Earth 
- farther from the Sun, the World would be ſtarved and fron 
with Cold: And wasit nigher we ſhould be burnt, at leaſt che | 
moſt combuſtible Things would be fo, and the World would| f 
be vexed with perpetual Conflagrations, For we ſee that a ſeu 


of the Rays o the 9 Sun, even no more than what fall within 
the Compals of half an Inch or an Inch in a Burning-Glafs, 
will fire combuſtible Bodies, even in our en Climate. 


(6) Af. 


a 


4 


ene. V. Diſtribution of, &. 4 
h ne and from the fixt Stars. But theſe Things I 
* aveIpoken more largely of in my Survey. of re 
ve eacent (5), and therefore only barely mention 
— hem how ; to inſiſt more largely upon, 


0 2 W. Chap. 7. —.— 
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1 CHA p. ye" 
. The Diſtribution of the Earth ad mb. 
ru Difttibution of the Waters and the: dry 


Land, although it may ſeem rude and unde- 
3 iened to a carclels View, and is by ſome taxed: 1s 
q _ (a), yet is admirably well adjuſted to —— 
nd Conveniences of our World. 


— CO CE TR 


| 65 The moſt eminent Author L have met wich, 5 
Halt with the 1 of the Earth and Fase 
Need with the whole preſent Structure of the Globe, — 
earned and eloquent Ferri Dr. Barnet, who frequently 
Ecclaims on this Point: Ted noſtra, fs totam fm 

po” off ordinate S venta rerum campages—ſed maler alte vente, 
ertoque ſim partium, nud ordinis aut wemnſtatis 2 7 pane 


WT heor. o&: Save. I. 1. c. . Ecquis aulem à Des hee ita falta? G. Er. 
coll b. Quo autem Hercule labore opus efjet ad excavandam terram in tan- 
un hiauum Si immediate à cauci 2 effactus ſuiſſer bic alveus, 


linen ſaltem ordinem, menſuram, & proportiovem notare waluiſſot i 
ns forms, S partium diſpoſetione ed confuſa anenia, &c. ib. c. B. 
WT lus noſtra cùm exigua ſit; eſt etiam 'Tudis : Et in 114 exigntate 


lia ſum ſuperfina, muſta inelegantia. Dimidiam terre ſaperßcie m 
1d 2 Oceanss 3 maęnd er parte, ut mibi videtur, inutilis,” And 
ce then he on to ſhew how this Part of the Creation mi 

Il. — -x 7 ib. c. 10. All this is to meſurprizing from an 4 . 


= thor of great Ingenuity, who ſeems in his Book to have a juſt 

Opinion of, and due Veneration for God. But certainly ſuch 

N — are very inconſiſtent with the Belief of 9 2 

Jing, ei nl Tia governing and ordering the World. — 
ſuppoſe erraqueous Globe was ſuch a rude, confulc 

> nos Maſs, as he pretends, yet it is well enough for 

a ſinful World, But beides, what = rs have long ago abun- 


dantly anſwered, the following Survey, will, I hops, . 
ently 


us - Diſtribution fl Boer h 


Tau is a 


9 Fa 


For in the firſt Place, the Diſtribution is ſo. well 
made, the Earth and Waters ſo handſomel 1 
Workman-like laid, every where all the Wo 
ver, that there is a juſt æquipoiſe of che whole lobe 
The Northern balanceth the Southern Ocenn;the 
Atlantickthe Pacifick Sea. The American "dr 
Counterpoiſe to the ZExropees, Ai. 
tick and Africans h 
-In the pext Place, the Earth and the Waters 
ſo admirably well placed about in the Globe, as w 
be helpful to one another, to miniſter to one: 
-ther's Uſes. The great Oceans, and the leſſer 8048 4 and 
Lakes, are ſo admirably well diſtributed throughout 
the Globe (a5 as o a rd e We 70 fo 
105 54 44 Cloud 


. A it t be the W Work of a Wiſe and 2522 
1 Gump otent Oreator. 

bi Some habe n eint the Diſtribution of the Fa 
aters, as if the Waters occupied too large a Part of th 

i -Gtibe. "which they think would be of greater Uſe, if it 1 
Ar! Land. But then they do not conſider that this would c 
the World of a due Quantity of Vapotte and Rain. F. 
Ifthe Cavities, which contain the Sea, and other Waters, wet 
deeper, although the Waters were no leſs in Quantity, on) 
.rhejr Surfaces narrower and lefſer, the Evaporations-woul 
be ſo much the leſe, inaſmuch as thoſe Evaporations : 
made from the Surface, and are, conſequent in 2 
to the Surface, not the Depth or Quantity — e 
took notice before in Book I. Obap, 3. Note (a). Tr 
Vapours conſtituting Clouds and Rain, are Veſicule of 2 
ter detached by Heat. The manner ofwhich' I conceive to! 
Tus; Heat being of an agile Nature, or the lighteſtrof i 
ies, eaſily breaks looſe from them; and if they are humi 
h its Paſſage, carries along with it Particles, or little Caſes 
nr Water ; which being lighter than Air, are buoyed u 
reby, and ſwim in it; vuntil Seid. Cas in fl againſt one and 
ther, or being thickened by the Cold, (as in the Note befor 
cited,) they are reduced. they Clouds and Drops. 
Having mentioned the manner how Vapours are raiſed, an 


k. being more Room here than in the Note before-ci red 
all 


| 
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Ar. M ZEarth and Hater, 49 
Clouds and Rains, to temperatk the Cold (c) of 
he Northern frozen Air, to cool and mitigate. the 


. # wy 
"FT 4 17 iin 1 4 2. >, C 


And the Particles of Water thus mounted up by tho Heat, are 
able Sphærules of Water, if-viewed with a 

hey ſwim about in a Ray of the Sun let into à dark 
ith warm Water underneath ; where ſome of the Vapours 
ppear large, ſome ſmaller 8phærules, according (no doubt) 
o the larger and Tefler Quantities of Heat blowing them up 
nd carrying them off. 2. If theſe Vapouryhe ititercepted in 


e 
ac 
br others. And accordingly I have often obſerved, that hot 


ſhall, for the Illuſtration of Narure' Proceſs, take notice 6f 
hree Things obſervable to our | 

ire. I. That the Evaporations are proportional to the Heat. 
ending out of the Water. A ſma tthrows off but few 
apours, ſcarce vifible: A 1 Heat, and aſcehding in 


greater Quantities, carries 22 — larger, and mere nu- 
erous Veſicule, which we call à Steam: And if the Heat 


reaks through the Water with ſuch a Fury, as to lacerate and 
ft up grear Quantities or Bubbles '6f-Ware 
e 


uppoſd, in Water over the 


eat throws off but few. 


F'Y 


| ter, too heavy for 
ir to carry or buoy up, it cauſeth what we call Beyling. 


icroſcope, as 


3 
4 : 


9 b 


eir Aſcent by any Context, eſpecially cold Body, as Glaſs, 
arble, Se. they hah? redubed — Drops, zug Maſſes 


Water, like thoſe of Rain, &. z. Theſe Vapours in their 
g ſcent from the Water, may be obſerved, in" c old Froſt y 


eather, either to riſe but a little abe the Water and there 


> hang, or to glide on a little 'aBovelits Surface: Or if the 


eather be very cold, after a little Aſcent, they may be ſeen 


d fall back again into the Water; in their Aſcent and De- 
ent deſcribing a Curve ſomewhat like that of an Arrow 
om a Bow. But in a warmer Air, and ſtill, the Vapours 
cend more nimbly and copiouſſy, mounting up aloft, till 


1 out of Sight. But if the Air be warm and windy too, 
apours are ſoorier carried out of Sight, and make way 


iquors, if not ſet too thin, and not frequently ſtirred, cool 


ower in the greateſt Eroſts, than in temperate Weather, e- 
pecially if windy. And it is manifeſt by good Experiments, 
bat the Evaporations are leſs at thoſe 
fs by far in the Winter than the warmer Months. 


imes than theſe ; 


(e) As our Northern Iſlands are obſerved to be more tem- 


erate than out! Continents, (of which we had a notable In- 
tance in the great Froſt in 1 JON: wane Ireland and 
elt leſs of, than tttoft Parts of E 

Book IVV Ck . 12. Note C.) fo ay 


beſides ; of which ſce 
emperature 1s owing 12 
73% 25 $07] 17s 


T 


. 


5% Diſtribution ofthe Boon Il. 
Hedts () of the Torrid Zone, and to reireſh the 


Earth with fertile Showers ; yea, in ſome Meaſute to 
miniſter freſh Waters to the Fountains and Rivers. 
Nay, ſo abundant is cht great Bleſſing, which the 
moſt indulgent Creator hath afforded us by Means i 
of this Diſtffbution f rhe T7 aters J am ſpeaking of 
that there i is more than a Canty, bare Proviſion, o 
mere Sufficiency;! evem a Plenty, a Surpluſage of 
this uſeful Cretturs of God, the 2850 Wa Waters) af. 
ſorded tothe World; and they ſo well ordered, as not 
to drown the Nations of the Earth, nor to ſtagnate Wi 
ſtink, and poiſon, or annoy them ; but to be gentlyiſ 


carried through convangent: Whannels back again to 
PTL, ed 94: ade he 


. 
— En 
- 


e 7 7 by the KT which by the 
MR Nore mul neceflarily be Warm, as they areVapoun 
or Water in 
The: Cauſe- of this 5 TI tale to be partly that of the 
Sum, and partly Subterrgneous,.”That it is . that of 
the Sun, is manifeſt from Vapours, being as, or more copi 
Seen the SyunzBeams are w eſt; as when ſtrong 
being reater Rais and Winds atthe one Time tha | 
the mer, that there is ſuch a Thing as Subterranem 
Heat, (whether, Central, or from the Meeting of Miner 
fu ices; or L — as is Co ngenial-or 14 thr 4 our Globe 
have not Time to — wg but ! nl ye a Thing i 
is evident not only from the he or- Rach. fiery Errupti- 
ons and, Explofions, &c, but alſo from he "ordinary Warnyti 
of Cellars —1 Places under Ground, which are not bare} 
comparatively warm, but of ſufficient Heat to raiſe Vapou 
alſo : As is manifeſt fr the ſmoking of perennial Fountain 
in froſty Weather, and Water drawn out of Pumps and open 
Wells at ch a Time. Yea, even Animals themſelves arc 
{enfible of it, as particularly Mobs, who dig before a Thav 
and againſt; ſome ether Alterations of the Weather; 5 Excited. 
no doubt. thereunto by the 2 warm Vapours ariſing i 
the Earthgwhich 5 em, as well as produce the 0 
cecding Sbanges of the Weather. 
i Heſi des the Trade- Hindi, which ſervet tomitigate the ex 
ce N 2 the Clouds are a good Screen 
8gainit the — eſpecially when __ : 
pallet 


their nt the Sea; and many oftheni 

racts of Land, and to ſuch 
prodigious Diſtances, that it is a great Wonder the 
paſſeth their Zenith; at which Time is their Winter, or cooleſt 


4 


18 

f ecaſon, by Reaſon they have then moſt Clouds and Rain. For 
' which Service, that which Varene takes Notice of, is a great 

0 Providence o ; viz, Pleraque boca Zone Torride vicinum ha- 


Of bent mae, mt dridia, Inſulæ Indice, Lingua Africe, Guinea, Braſilia, 
{ Peruwa, —— Hiſpania: Pauca loca Zone Torrid ſunt Medi- 
7 wma, Varenii Geogr. I. 2. c. 26, Prop: 10. ſect. 7. 

of (e) That Springs have their Origin from the Sea; and not 
re rom Rains and V — many other ſtrong Reaſons, I 
enchude from the Perennity of divers Springs, which always 
MNcord the fame Quantity of Water. Of this Sort there are 


many to be found every where: But I ſhail for an Inſtance, 
ingle out one in the Pariſh of Uyminſter, where I live, as being 
ery proper for my Purpoſe, and one that I have had better 
Opportunities of making Remarks » N above twenty Years; 
This in the greateſt Droughts is little, if at all diminiſhed, 
hat I could\/perceive by my Eye, although the Ponds all over 
he Country, and an adjoining Brook have been dry for many 
onths together; as particularly in the dry Summer Months 
f the Near 1705. And in the wetteſt Seaſons, ſuch as the 
ommer and other Months were, preceding the violent Storm 
Wn November 1 7037 (Vid, Pbilaſ. Tranſ, No, 289.) I ſay, in ſuch 
et Seaſons I have not obſcrved any Increment of its Stream, 
xcepting only for violent Rains falling therein; or running 
own from the higher Land into it; which diſcoloureth the 
aters oftentimes, and makes an increaſe of only a Day's, or 
ometimes but a'few Hours Continuance, But now, if this 
Spring had its Origin from Rain and bs can there would 
e an increaſe anddecreafe of the one, as there: ſhould happen 
o be of the other: As actuaſty it is in ſuch temporary Springs 
is have undoubtedly their Source from Rain and Vapours. 
But beſides this, another conſiderable Thing in this Upmin- 
er Spring (and Thouſands of others) is, that it breaks out ot 
o inconfiderable an Hillock, or Eminence of Ground, that 
an have no more Influence in the Condenſation of the Va- 
ours, or topping the Clouds, (which the Maintainers of this 
yPotheſis uppoſe) than the lower Lands about it have. By 
ome Critical Obſervations I made with a very nice portable 
Barometer, -Ifound that my Houſe ſtands between 80 and 90 
Feet higher than the Low-Water Mark in the River of 


E 2 Name 5 


7 

* 
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Thames, neareſt me; and that Part of the River beingſcarce 
thirty Mues from the Sea, | gueſs, (and am more;confirmed 
from ſome later Experiments I made nearer the Sta) that we 
cannot be much above 100 Feet above the Sea! The Spring 
Luce nearly level with, or but little higher than where 
my Houſe ſtands; and the Lands from whence it immedi- 
ately iſſues, J gueſs about 15 or 20 Feet higher than the 
Spring; and the Lands above that, of no very remarkable 
Hei ht. And indeed, by actual Meaſure, one of the high- 
eſt Hiſts 1 have met with in ſex, is but 363 Feet high; 
Vid, Phil. Tranſ. No. 1 07 6) and I gueſs by ſome ver) 
late Experiments I made, neither that, nor any other Land 
in Eſſex, to be above 400 Feet above the Sea. Now what 
is ſo inconſiderable a Riſe of Land to a perennial Condenſa. 
tion of Vapours, fit to maintain even fo. inconſiderable x 
Fountain, as what I havementioned is? Or indeed the High- 
lands of the whole woe of Eſſex, to the maintaining if 
of all its Fountains and/Rivulets 2? + od oY 1 1 
But I ſhall no farther proſecute this Argument, but refer to 
the late learned, curious and induſtrious Dr. Plot's Tentame 
Phil, de Orig. Font. in which he hath fully diſcuſſed this Matter, 
As to the Manner how the Waters are raiſed up into the 
Mauntains and higher Lands, an eaſy and natural Repreſents- 
tion may be made of it, oF pug a little Heap of Sand, 
Aſhes; or a little Loaf of Bread, c. in a Baſon of Water; 
where the Sand will repreſent the dry Land; or an Iſland, and 
the Baſon of Water the Sea about it. And as the Water in the 
Baſon riſeth to, or near the Top ofthe Heap init, ſo doth the 
Waters of the Sea — c. riſe in the Hills. Which Caſe 
I take to be the ſame with the Aſcent of Liquids in Capillar 
Tubes, or between contiguous Planes, or in a Tube fille with 
Aſhes : Of which the induſtrious and compleat Artificer in 
Air-Pumps, Mr, Hawksbee, hath given us ſome, not contemp- 
tible Experiments, in his Phy." Mech. Exp,p,139, 
Among the many Cauſes aſſigned for this Aſcent of Liquors, 
there are two that bid the faireſt for it, viz, the Preſſure of tie 
Atmoſphere,” and the Newtonian Attraction. That it is not the 
former, appears from the Experimentsſucceeding, as well, or 
better in Vatzo, than in the open Air, the Aſcent being ra: 
ther ſwifter in Jacuo. This then being not the Cauſe, | 
ſhall ſuppoſe the other is; but for the Proof thereof, I ſhall 
refer to ſome of our late EnghiiÞ Authors, eſpecially ſome 
very late Experiments made before our moſt famous R. LF. 
which will be ſo well improved by ſome of that illuſtriou 
Body, as to go near to put the Matter out of doubt, 0085 


* 
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Fountains ſhould be high.cno (Y) or the Seas 
low enough, ever to afford ſo long a Conveyance. 
Witneſs the Danube (g) and Molga of Europe, 
he Nile (S)] and the Niger (i) of Africb, the 
anger () and Euphrates. of Aſia, and the A. 
azons River (I) and Rio de la Plata of Ame- 
ica, and many others which might be named; 
ome of which are ſaid to run above 5000 Miles, 
ind ſome no leſs than 6000, from their Fountains 
o the Sea. And indeed ſuch prodigious Convey- 
nces of the Waters make it maniteſt, that no acci- 
Wental Currents and Alterations of the Waters 
hemſelves, no Art or Power of Man, nothing leſs 
han the Fiat of the Almighty, could ever have 
nade, or found, ſo long and commodious Declivi- 
ies, and Channels for the Paſſage of the Waters. 
C1 See Book IN]. Chap, 4, © PURPLE: (0m 
De Danube in 4 ſober Account, performs 4 Courſe of above 
590 S (i.e, in a ſtrait Line) from its Riſe to its Fau, Bo- 
zun? Geogr, Dict. | 
(% Trattus ſc. Longitudo [Nili] oft miltiarium circiter 650 Germ, 
ve Ital. 2 520, pro quibus ponere licet 3000 propter curvaturas, Varen, 
ogr. 1.1, c. 16. p. 27. 33 n | 
(7) Varene reckons the Courſe of the Niger, at a middle 
Omputation, 600 German Miles, that is 2400 Htalian, 
(k) That of the Ganges he computes at 300 German Miles, 
But if we add the Curvatures to theſe Rivers, their Channels 


re of a prodigious Length, | 
(1) Oritur, flumen” (quod plerumque Amazonum, &fc,) haud proc! 
Dito in montibin Cum per leucas Hiſpanicas 1356. curſum ab or. 
dente in orientem continuarit, oftio 84 leucas lato in Oceanum pre- 
ipitatur, Chr. D'Acugna Relatio de flumine Amas. in Act. 
e 


' 
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en. A:P. 79 och 72o08:" 
The great Variety an Dooley f Ck „ 
| 1 and in the Terr 79 prov 7 
ed for the Uſes of the wid... , 
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\HE laſt Remark I ſhall make 0 the 
Terraqueous Globe in general is, the great 
= + Variety of Kinds, or Tribes, as well a 
ant Nuinber of Individuals of each variou 
Krbe, there is of all Creatures (a). There are {aj 
many 'Beaſts, ſo many Birds, ſo many Inſects, fo 
many Reptiles, fo many Trees, ſo many Plant 
upon the Land; ſo many Fiſhes, Sea-Plants, and 
other Cteatures i in the Waters; ſo many Minerals. 
- Metals, and Foſſils in the Subterrancous Regions; 
ſo many Species of theſe Genera, ſo many Hadi. 
viduals of thoſe Species, that there is nothing 
wanting: 10 the Vic 0 N or any other Bete, 
0 


(a) Non dat Deus — =—y ergo Tho 714 e ? — 0. 
bec innu marabilia, oculos, æureſ & animum mulcentia? Unde illa lur. 
vriam quog ue inſtruens copia ?. Negue enim nece eſſe tatibys. tantum modi 
noſtris proviſum-eſt > uſque; in d lic tas amamur,. Tot arbuſta, non un 
modo frugiſera, tot her 4 ſalutares, tot varietates ciborum, per totun 
annum digefte, ut inerti quoque. fortwita terre alimenta \ preberent, 
Fam animalia omnis generis, alia in ſicco, c. it omnis rerun 
nature pars tributum aliguod nobi conferret,” Senec. de Benef. 1. 4 
c. 5, bi plura vide. 

Hic, ubi habita mus non intermittit fro tempore Calum niteſrere, arr 
bores frondeſcere tum multitudinem pecudum partim ad veſcendum 4 
partim ad cultus agrorum, partim ad vebendum, partim ad corpora ve. 
ſtienda; bominemque ipſum quaſt, conteraplatorem coli ac deorum, 150% 
rumque heren He git Tgatwer . alig innumerabilia cum cerni mus, 1 
poſſumyſne dubitare, quin bes prefi 4 aliquis vel F fefor, f bec nata ® 
ſunt, ut Platoni videtur : vel ſt ＋ fuerint, ut Ariſtcteli 1 th 
Moderator tanti operts & amwperiq ? Licer, Tuſc. Queſt, 1. 7 

20, 29; (4) 


. 
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of this lower World, If every Age doth uh angels its 
Food, its way of Cloathing 78 way. 

a every Age 77 hath its Variety o Pi 1305 
Wt Man, or any other e to change 


er Wit icle Things every Day, fill the Creation would 
d. not be 1 not Would be wanting 
Wor Food, nothing for Phyſick, 1 e Fo 


Ing and Habitation, nothing for Cleanlineſs 
2 e eee yea, even for 185 and P per. 

ure. But the Munificence of the Creator is ſuch, 
hat there is. abundantly enough to ſupply_ the 
ants, the Crſiyenijcncis, yea, almoſt the Ex- 


l Eravagancies of all the mae! in all Flac al 
Wo Ages, and upon all Occaſions. | 
ts 


And this may ſerve to anfwet an \ObjeQio againſ} 
he Excellency. of, and Wiſdom ſhewed. in, the 


reation; namely, What need of ſo many Creatu- 
es (c) 2 e of fo "Anh Af ſo many 
_ 
efert rurſus nos ad 2 animalium natures, — tis vel 
ertiores morborum omnium medicinas, Ba vents rerumommun Pa- 
vs, nullum animal ad hoc tantum- ut paſceretur, aur 24. Hite, 
paſci woluit : arteſque ſalutares iis inſeruerit. Pha. Nat. Hiſt, ] 


2 „ C1 

5 This was no very eaſy Queſtion to be anſuered by 5 
as 10 That 2 Things were made far Aan; as moſt of the 
Ancients did; as Ariſtotle, Seneca, Cicero and Pliny, A to name 
nly ſome of the Chief,) And Cicero cites it a8 the celebrated 
bry ſippus's Opinion, Preclare enim Chryſippus, Cetera nata eſe Ho- 
vinum Causã, & Deorum, De fin. bon, & mal. I. 3. And in his 
De Nat. Dec. I. 2. fin, he ſeriouliy ves the World it {elf to 

have been made for the Gods and Man, and all Things in 

1 +. he World to have been made and contrived for the er 
„ef Man, (parata E inuenta ad fructnu Homimun; are his Words.) 
80 Pliny in his Preface to his Ich. Book faith, Nature made 
all Things for Man; but then he makes a Boubt, Whether 
WW he N her fel 4 more 3 Parent, or.cruel Step- 
A | B 4 Mather, 


1 


2 
{fo e 


othet 26755 And 1 


ater Vari. 
ety; A 11 25 fot that whe f ce, poiſe. 
nous, and noxious' 5 755 ſerve as Rods and 
Scourges to chaſtiſe us (4), as Means to excite ou 
WI Hem, Care, nd tag Wy, with more to the 


12 fam 
* »»» 16 2 1 8 nnr 
Naber as in Fr Ti 2 12. Now 2. But ſince the Work 
of God have been more diſcovered, and the Limits of the 
niverſe have been found to be of infinitely g greater Exten 


than the 1 ſuppoſed them; this narrow Opinion hath 
been exp the the Ant wer will be found eaſy to theſe 
eſs Creatures 7 In che Heaven 


8 ag many 
y 1⁰ Al fix'd' Sale, and the greateſt Part of then 
8 viſihle? Why! fugh he sb of Planets, as in Fupite, 
. (dee m beology,) _ In the Earth and Wi: 
= 25 "Why o man e uſe to Man? 
0 2 minks clara exitii documenta ſunt etiam ex contemmeni 
ami malihur. M. Varro-anthor eft a cuniculis fuffoſſrem in ad Hiſpania 
opidum, à talpis in Theſſalid : d ranis civitatem in Gallia pulſam, i 
locuſtis in Africa : ex Gyaro, Oycladum inſuls, incolas à muribus fuga- 
tos ; In Italia Amyclas à ſerpentibus delatas." Oitra Cynamolgos #- 
#hiopas lars deſerta regio eſt, a ſcorpronibus & ſolpagis gente ſublata : & 
| 7 rr s abattos Trevienſes, author ef Theopbraſtus, Plin. Nat. 
f iſt.1. 8. c. 2 
| o theſe Sc may be added, the Nlague the ey ſamc- 
times ſuffer from a Kind 2 Mice (they call Lone; emmger, 
Lemmus, Bc.) in Nerway, which eat up every green Thing 
They come in ſuch prodigious Numbers, that they * then 
to fall from the Clouds; but O!, Aae, rather thinks they 
come from ſome of the lands: Hiſt, J. S. c. 2. Ifthe Reader 
hath a mind to ſee a large Account of them, with a Diſpute 
about their — 4 handſome Cut ot them, with thei 
Prayers, and an Exorciſm againſt them uſed in the Church oi if 
Rome; [ſhall refer him, (it being too tedious to recite in theſe 
Notes) to Muſeum Morin an. 4. ic. 2365: 
patimur multa mala; d creaturd quam feet Dev, niſp quia 
offenibinies Deum? De pang tub peccatum tuum atcuſa, non Judicen, 
Nam propter Swperbiam inftituit Oris creaturam iſtam mit ae i 8 
ghet 


Nv; II. in the Terraquzous” Quo. 57 


ame Pupoſe. "But theſe Things have been fully 

ged by others; and it is ſufficient to ſay, that th 8 
7 Variety is a moſt wiſe Proviſion for all the 
P of the W. orld i in MASS. andall all Places. Some 


1 F® WA Lac XY — 2 _ for 


2257 mam, 77 a pre nos torqueret, ut cum Narr? Nr Tomo, Of fe 
raverit adverſus Deum. um ſe erexerit, Pulicibus f 
id eft, quid te inflat bhuniand ſujerbis ?—Pulitibus reſiſts, ut — 
4. eee, 92 propter ſuperbiam roftram domanda 
creata a ſia ſunt : populum Phayaonis ſuperbum 8 
ws domare 4879. in W Sec. Muſeas & Ranas iis immiſit, ut 
viliſmis ſaperbia dbmarerur. Omꝛia ergo per ipſum ade 
t; & ſine ipſo factum eft nihil, A uſt. Teal. in 8. Johan. 
ut although t einfinitely wiſe Creator bath put it in the 
wer of ſuch vile Animals to chaſtiſe us, yet hath he ſhew- 
no leſs Wiſdom and Kindneſs in wer ho Boar i if and 
t of them ſo, as that it ſhall be in the Power of Man, 
er Creatures, to obviate or eſca 57 their Evils. For be 
es the noble Antidotes afforded by Minerals, Vegetables, 
many, if not moſt of our Bae venemous Animals 
ry their Cure, as well as Poiſon, in their on Bodies. The 
, and I doubt not, the Bod of Korpus too, is à certain 
againſt its Stroke. Bee, Waſp, or Hornet, cruſhed 
mi rubbed, and bound, upon the Place, Thave always f fo 
„be a certain Cure for the Stin ting of thoſe Creatures. A 
ueſtion not, but the Fleſh, eſpecially the Head, of Vipers, 
uld be found a Remedy for t eir Bites. 
Our Viper-Catchers have a Remedy, in which they place ſo great Con- 
ure, as to be no more afraid of the Bite [of a, Viper, ] than of « 
mon Puncture, immediately curing themſelves by the b plication” of 
r $ pecifick, 's though they keep a great Secret, I have, 
ger, # E nquiry, found to be no other than Axungia Vi peri na , preſently 
5; 7 3 This Remedy 82 2 Doctor trie 
lem elf with go beck in a vol that itten 
the Noſe. Pride Mead of Poy ſons Ve ck 1 e 
der And as to the Means to eſcape * Miſhiefof ſuch noxious 
| dimals, befides what may be effected by the Care, Induftry 
the Sagacity | of Man; ſome of them are ſo contrived nd 
holde, as to give Warning or Time to Creatures in Danger 
neſe them. Thus, for Inſtance, the RatHe-Snake,* the moſt 
ſonous of any Serpent who darts its poiſonous n to 
gu ne Diſtance, and Probability was Aube Baſcliit of th 
cen, cients, ſaid to kill with its Eyes, this involuntarily giy« 
- © {Wrong by the Rattle in its Tail. Sothe Shark, the moſt ra- 
; pacious 


g 


| Fei of. Th. Sang k 
50 hyſick (e), { ome for Hab itation 
ome for Tools and Inffrument 
0 (Sa # 0 ſome for Recreation and Pleaſure, i 
ther to Man, ; Or to Tome of the inferior CreatuiMl 
themſelves ; even for which inferior Creatures, ti 

| Liberal Cremorhath provided ll Things necellan 
or. any ways conducing to their happy, comfortabl 
living in this World, as well as for Man. 
Andit is manifeſt; that all the Creatures of Go! 
Beaſts, Birds, Inſecks, Plants and every other Cem 
have, or may have, their ſeveral Uſes even amoi 
Men. For although in one Place many Things mi 
lie neglected, and out of Uſe, yet in other Places the 
may be of great Uſe. So whit hath-ſeemedulſeld 
in one Age, hath been received in another; as allt 
new Diſcoyeries in Phyſick, and all the Alterati 
in Diet do ſuſfeiently witneſs. Many Things al 
there are which in one Form may be pernicioust 
Man; but in another of great Uſe. There are man 
Figs (f), Thang, Prone, w N n whit 


= —.— 8 Ke 8 is cd to turn Nn 
Back, (and the oy gives an Opportunity of Eſcape) , 

he can catch rey, 
we; Her ſola Nature placuerat eſſe remedia Parata vulgo, it 
7 ac fine impendio, ex quibus vivi mus. Paſtea fraudes homi 
ingeniorum capture 2 inuenire iſtas, in quibus ſua cui, 
oenglis promittitur vita, Statim compoſitiones S miſture 
_ tes decantantur, Arabia aq, Iudia in medio ary | 


4 fant, Bag. Aﬀeet, Tom. 2. 

ult here Bat X. Note (z) (aa) "2 IE 
7 poi ſonous Vegetables, none more Famous 
Ol an Hembock, accounted at this hy alſo "Ty dangers 


1 which there are ſomediſmal Examples in our F 
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ne, NI. add Terrequeous Globe. 


5 2 deny wed heal... d 
A Tia 
the very Brea adofthe , ft-Indies he: Piper 


DICE 1 „Amn 9d 315; 
— e 
ds to Buſtards 2 to Sarlings alſo, N 

a elle 


cr is potion t, only but alſo Phyfick 
5 1 Goblet dn the the Fay, and _ 


110 een the. wel famed Remcdies 


kuſels of it in a ſhor: Time, by cating Ze which be 
t greedily, Vid, Phil, Tran} No. 23 d4 Woman <obich 
5 tiered of the oo but <vanted Sleep, "hd very good Effet 


„ goes anus) nie 
7 t 4 IC, Fontanus 
pines be 115 2 * Doſes FOR Opium, which bad 
Jon, 4 the Help 7 Outs ben e N in n 
77. — of Poiſ. p. 144. 
Ind pot only Hemhel, but many other, if not moſt Plants 
ounted poiſonous may have their pour Uſe in Medicine: 
which take the inen of an able Judge, my e 
| Friend Pr. Tancred W in a Letter I have 
his to the late t Mr, Ray, of Nov. J. 1604, viz, According 
my Promiſe, I here ſend you a few Obſervations concerning ſomes 
2, ſab uſed in Medicine, being e eee <obich if er 
refed; or exattly doſed, ma COTS moſt powerful and 
ua Medicines y 2 known, Having then given an Account 
ſome of their " Corretives he gives theſe following Ex- 
ples, viz. 1. The Hellabores incorporated with a Kapo, or Alkaly., 
s aloxe, ave ſucceſsful Remedies in Epilepſies, Vertigo's Palſer, Le- 
| gies, and Mauia's, Doſ. a Seruple to 4 a Dram, 2. The Radic Aan, 
ute „ Nees in Agues and periodical Pains, Doſ, a Scruple | 
" Dram, z Hyoſcyamus in 9 vialent Heats and Per. 
— Bd, 2 and — (y— Doſ. a dex 
4 Dram, 4. The Semen Stramanie is very good Anodyne, uſf 275 
rilia”s | Rheumatiſms, Hyſterick Caſes, in a the Orgaſms of the Blood or 
tr and wberewer there ic an Indication for a Paregorich, Deſ. a Scruple 
3 Dram. 5, Elaterium thus corrected may be given from gr. x. to 
. u Hydropical Caſes, without any ſenſible Evacuation or Diſturbance, 
= ay the Soldane#a and Gratiola in greater Doſes, 6. Opium corrected 
afore-mentioned, loſes its Naveotick Faculty, and may be given very 
fely in great Doſes, and proves more than prevalent in Convul- 
Caſes, Fluxes, Catarrbs, and all painful Paroxyſms, &c. 
(: 2 It is of the moſt General Ofe any Proviſion al over the Weſt 
digs, quia in the hotter Mg and is uſed to victual — 
r. 


b6 
and Scorpions, and nrany Minerals, as deſtructi 


Very ne Kc. 5s bl 


1s they : 
beſt Medicim 

Or if there be many Things of little, immedia C 
Uſe to Man; in this, or any other Age; yet to tie} 
Creatures they" ma; afford Food or Phyfick, or be q 
ſome neceſſary U How many Trees and Plant 
nay, even — very Carcaſes'of Animals, yea, th 
very Duſt of the Earth (5) and the mo reful 
contemptible Things to be met with ; 1 fay, ho 
many ſuch Things are either Food, or probab 
Nedieine to many Ong Afford them Retre: 
are Places of Habitation, or Matrixes fot tlie 
Generation, as ſhall be ſhewed in proper Place 
The prodigious. Swarms of Inſects in the Air, ar 
in the Waters, (many of which may be perhaps; 
preſent of no great Uſe to Man) yet are Food 
Birds, Fiſhes, Reptiles, Inſects themſelves, a 
other Creatures (i), for whoſe happy and con 
fortable Subſiſtence, I have ſaid the Bountif 
— hath W pr Pegs as LY as 55 th 
0 Man. 1 


Dr. Sloan s Nr. "Hiſt, of 7 . Val, 1. b 5 

Y have ſhewn in the Philoſ. Tranſ. that the Podere 
Hdicus, Mortiſaga,” Pulſatorius, or Death. Mach there deſcribe 
feedeth upon Puſt; but that this Duſt they eat, is . 
Bread, Fruits, or ſuch like Vuſt, not powdered Farth; 
manifeſt from their . Diligence and Curioſity ban 
amon the Duff. See more in Phileſ. wy No. 251. 

* ee Book IV. _— 
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eto Mani,” yet afford him ſome' of hi 
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7 erraqueous Globe in Particular, more. | 
Hu "rhe EARTH. 2 
oM lice Zelt r 
F Avans thus taken a General. Proſpect bf 
our 'Terraqueous Globe, L hall in this 
'; BOOK come to its Particulars... But hers 
we have; {uch; an immenſa Variety pre- 
a8 t ſelf to our Senſes, and ſuch amazing Stro- 
of Power and Wiſdom, that it is ĩimpoſſible not 
— at a Stand, and very difficult to know where 
BIN, how to proceed, or pie rw ws 
muſt however attempt. 1 ore” 


erb 


d for the more clear and regular pro 
this copious Subject, I ſhall diſtribute the Globe 
ies on grand conſtituent Parts. 
The EartÞ and its Appurtenanices. 1 


II. The Vaters and Theirs. MF: 

he firſt of theſe only, is what at preſent l ſhall 

able to take into this Sux vx x. + 

And in Surveying the Earth, I intend, - 

1. To confidef its conſtituent Parts, or Things 

uliar to its ſelt. 

2. The Inhabitants threat or the * Kinds 

Creatures that have their Habitation, Growth, 

Subſiſtence thereon. 

I. As to the Earth it ſelf, the moſt remarkable 

ings that preſent themſelves to our View, ate, 

I. Its various Moulds and Solls, | 

2. Its ſeveral Strata, or Beds. 
F ; - | 3. Its 


0 


Hab, I. 05 the Sa 0 

1 the other Mould, ſome in moiſt, ſome T 

haces (6); ill we find Proviſion- :WOugh fer 
heſe: Purpoſes: 'Counitty*i 

a =o Trees and Plants (v), arid every 

iriſhing and gay, ſomewhereè or other about the 

lobe, and abundantly anſwering the Almighty 

ommand of the Ereator, when the Earth and Wa- 

rs Tere ordered 1 5 17 ace, Cen. i. 1 1. 


. C 0 th Hing forth rut, 
e Herb 61 0 and the Tres 54 e 
wit oficr 2% Rind All which we 


0.1 % 19 el If. ct n reib NY 

To this Convenichce which the various + 4 
bat- the Earth are bf to the Vegetables, we may 
Id their great Uſe and Benefit'to, divers Animals, 
many Kinds of Quadrupeds, Fowls, Inſects, and 


eptiles, who make in the Earth their Places of 
e pals and Reſt, Aer Retreat i in Winter, their 


N 1 — = IF py n * — — r 


— — . 4 — 1 — 


(b) Tis No This "Phe + 0c oaxtig, n mt 76 MATTY 
+ SiSyar, Kc. Ta wr vas PAR Emde, 2 M pre, 
18 ,es, Ta 4 8 pg νν-. 74 N He, * bart, 
ty d pe, Ta 8 hawderg,—--Zntr6 yap Tt mphopeps xard 
pd, T. Ie #olern,. x as 0 up, A Babs; pita, - xa? 
Toxatippie, Xa Tr d Srapopt ner? 4 bene 
rah ra, kr I rd ita Cure 7 Jauer, 9 T& Ae 


70% euTdr, GTas 1 Tis RASTA 2s en. Theopbraſt. 
Cauſ. Plant. I. 2. c. 9. Fo "0G 


005 Nec verd 1 ferre omnes omnia deſſicnt. 5 | 
Hluminibus Salices, craſſiſque paludibus Alni 

5 Naſcuntur; + fteriles ; [avoſes montibus Orniz 
TLittora Myrietis leatifſima : denique apertos 
Bacchus amat collese Aquilonem 5 frigora Taxi. 
© * ſpice & extremis domi tum cultoribus xp 
Eoaſqus domos Arabum, Ae 
 Diviſe arboribus patrie, & 


5 Georg. l. 2. 
Security 
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Security from — — Enemies, and their Neſts to te. 
poſe their Youn Jome delighting in a lax and per 
vious them an eaſy Paſſage; ang 


others delighting - a firmer and more ſolid Earth 
that will . ſeeure dem en en 9 * 
without. CG 007 Bru7%% WBanbauds ba 4 | 
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8 H. AP. II. Of the rio rata, or. Bea 
* A obere in the. 24 . N 
A various Srrata dr:Bbas, althangt 1 
- little different from the laſt, yet will & 
ſerve à diſtinct Confideration; / 
"dy the Strata, or Bedi, I mean thoſe Lay 
of an (a); Metals ls (B), Earth, and Stos 


an e ee e 0 c 


Wo Tino Minerals Mai, ind Stones lie in Beds, and h: 
a0 ſo erer fince Noal's Flood, if not from the Creatin 
yet it is 2 t they have Power of growin; 
their reſpective Beds: I hat as the Beds are robbed and em 
tied by Miners, ſo after a while they Recruit again. Th 
Piri Mr. Boyle thinks, will grow by the help ef the 4 

| . Alam doth the ſame. We 4 Are che "Taith) by the ex) 
enced Agricola; That the Earth or Ore of Alum, being robbed of 
Salt, u in Thad of Time vecover it, by- being expoſed to the 4 


70 Suſpic. eren. in the Air. p. 18. 


As to the Growth of Metals, there. is great Reaſon 
ct that alſo, from what Mr. Boyle hath all ed i A 
ervations about the Groth of Metals: And in his 

Part 6. pag. 362. Compare alſo Haus Apol. pag. 1 

And particularly as to the Growth of Irm, to the Inſtand 

— ives from Pliny, Faltopius, Ceſalpinns, and others ; we m 

, what is well known in the Foreſt of Dean in | Glouceſ 

oy That the beſt Iron, and meſt in Quantity, that is pu 

there, is in the old Cinders, which they melt over again, Til 
the Author of the Additions to Glouce ſterſpire, in Cambden's B 

of the laſt Edition, p. 245. attributes to the Remiſſneſs of t 

former Melters, in not exhauſting the Ore; But in all Pro 

nene it is rather to be attributed to the new Impregnat iq 


1 
O 


Hao dl | che Barth, © 85 
„lying under that upper Sr rum, or Tegument 
2 ſpoken of, all of a prodigious Ufe 
Mankind: Some being of great Uſe for Build- 
g: ſome ſcrving for Ornament; ſome furniſhing 
W with commodious Machines, and Tools to pre- 
pre our Food, and for Veſſels and Utenſils; and for 
ultitudes oF other Uſes ; ſome ſerving for Firing 
dreſs our Food, and to guard us againſt the In- 
ts of Cold and Weather; ſome being of * 

| * SI1% 28 2 313 YI. 3, CER ſe 


che old Ore, or Cinders, from the Air, or from ſome ſemi- 
Principle, or plaſtick Quality in the Ore itſelf; 

Wc) As for the Growth of Sum, Mr, Boyle gives two Inſtan- 
. One is that famous Place in France, called Les Caves 
ire, : FVhere the Water falling from the upper Parts of the Cave 

be Ground, doth. preſently there condenſe into little Stones, of ſuch 
re, as the Drops, falling either ſeuerally, or upon one another and 
plating preſently into Stones, chance to exhibit, Nid. Scept. 
m. P: 360. 1 
Buch like Caves as theſe I have my ſelf met with in Eng- 

7; particularly on the very Top of Bredon-Hilt in Worceſter- 
e near the Precipice, facing Perſbore, in or near the old For- 
ſs, called  Bembsbury-Camp; I Taw ſome Years ago ſuch a 
ve, which (if I miſ-remember not) was lined with thoſe 
acfical- Stones on the Top and Sides. On the Top {uy 
ns like Icicles great and ſmall, and many lay on the Ground. 
ey ſeemed manifeſtly to be made by an Exſudation, or 
ſtillation of ſome petrifying Juices out of the rocky Earth 
ere. On the Spot, I thought it might be from the Rains 
aking through, and carrying with it Impregnations from 
> Stone, the Hill being there all rocky. Hard by the 
ve is one or more vaſt Stones, which (if I miſtake not) are 
ruſtated with this. Sparry, StalaRtical Subſtance, if not 
dolly made of it. But it is ſo many Years ago fince I was 
the Place, and not 3 to find my Notes about it, 
annot ſay whether the Whole Stone is (in all Probability) 
War, (as I think it is,) or whether I found it only caſed over 

th it, notwithſtanding I was very nice in exammingit then, 
have now ſome of the Fragments by me, conſiſting, a- 
ng other ſhining Parts, of ſome tranſparent angular ones. 
The other Inſtance of Mr, Boyle, is from Linſcboten, who 
th, that in the Eaſt-lndies, way they have cleared the Dia- 
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66 Of the Krata of Boon III 
Uſe in Phyſick, in Exchange and Commerce, i 
ntanuring and fertilizing our Lands, in dying anc 
colouting, and ten thouſand other Convenience 
too many to be rp ſpoken of: Only then 
is one grand Uſe of one of theſe Strata or Bedi 
that cannot eaſily be omitted, and that is, tho 
ſubtertaneous Strata of Sand, Gravel, and lar 
Earth that admit of, and facilitate the Paſſage of 
the ſweet Waters (, and may probably be the Col 
landers whereby they are ſweetened, and then if 
the ſame Time alſo convey d to all Parts of tit 
Habitable World, not only through the tempera 
and torrid Zones, but even the fartheſt Regions li 
the frozen Poles. . © © her. 

That theſe Strata are the principal Paſſages iſ 
the fweet Fountain-Waters, is, I think, not to bf 
Eg POR rh © doubted 
mond-Mines of all the Diamands, In a few Year; me they þ 
in the ſame Place nexv Diamonds produced, Boyle Ibid, 


(d) It is not only agreeable to Reaſon, but I am told | 
Perſons converſant in dh ing of Wells throughout this Count 


: 


f Efex, where I live, that the fureſt Beds in which they fi 
ater, are Gravel, and à coarſe, dark coloured Sand; whit 


- 


Beds ſeldom fail n of ſweet Water: But 


Clay, they never find Water therein, if it be a ſtrong, © 


c ; bur if it be lax and ſandy, ſometimes Springs lt*/ 


found in it; yet ſo weak, that they will ſcatcely ſerve the Ul 
ofthe ſmalleſt Family.” And ſometimes they meet with th 
Beds lying next, under a Joofe, black Mould, (which, 
their ier I Judged to be a fort of oazy, or ta hi 
the RED ance of an ancient, ruſhy Ground,) and int * 
Cafe the Water is always naught, and ſtinka. And laſtly, rk 
nother fort of Bed they find in E ex, in the Clayie-Land d 
parent that Part called the Rodings, which yields Plenyd, 
of ſweet Water, and that is a Bed of white Earth, as thou te. 
made of Chalk and white Sand. This they find, after tht 
have dug through forty, or more Feet of Clay; and it is! 
tender and moifſt, that it will not lie upon the Spade, but the lei 
are forced to throw it into their Bucket with their Hands, 6 
an wil 


har. II. the Earth... 65 
oubtedy  confdering; that in r Waters ate 
jel known to paſs, and in them the Springs are 
thoſe that ſeek ſor them: I ſay, the Princi⸗ 
bl P s becauſe there are other {ul 
3 uts and Channels, Fiſſures and Paſſages, t | 
hich many Times the Waters make their Ways / 
Now that Which in 4 particular Mantter dotli | 
m to me to manifeſt a ſpeciat Prov 
the repoſiting theſe an Beds is, that they 
Would be diſperſed all the World over, into all 
ontries, — almoſt all Tracts of Land: That 
ſhould ſo entirely, ot for the moſt Part; con- 
| of lan, incohcring Earth, and be ſo ſeldom 
ded with other impervious Moulds, or if they 
ſo, it is commonly bur accidentally; *and that 
. are interpoſed. between the other impervidus 
bY on as a Pr ee ard them 
and to prevent their ſinking in utting t 
 Paſlages of the Waters, 1 
be Time when thoſe Strata were laid, was doubt- 
$ at the Creation, when God ſaid (Gen. i. 9. Let 
Waters under the Heaven be gathered tage- 
r unto one Place, and let the dry Land ap- 
ar; or elſe at the Deluge, if with ſome ſagacious 
F men 


7 
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h Bows, "burwhen je comes E into the Air, it ſoon be- 

es an hard white Stone. 
Thus much for the Variety of Beds whereinths Watertars 
nd. That it is in theſe Beds only or chiefly the Springe 
is farther manifeſt from the bborcible Eruption of the 
en fornerimes out of thoſe watery Beds. Of hickt fee 
$: Note (Hh. This Eruption ſhews, that the Waters como 
ſome Eminence or other, lying at 4 Diftanee; and being 
fely pentup within the watery Stratum, by the Clayie Strata, 
* with force mount ah 2 when the Strat are 
0 Vide 
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8 Of the Hane e de. Boon Il 
been diſſolved by che Flood (e). At that Time 
(whatever it was) wWRenthe . Terraqueous Globe, wa 
in a Chaotick State, aid the earthy Particles ſubſdſ 
ed, then thoſe ſeveral Beds were in all Probabilini 
repoſited i the Earth; in that commodious Order ii 
which they now are found; and that, as is aſſerteſi 
according to the Laws (Hof Gravitixy.r＋ 
. (ey Vid. -Dr.-Woodward'sERay; Part 2. Stewo's Prodr. r. 
0 44, 2, 8, and 52. Raf Dr. Leit in his Nat. Zion Wi 
Lancaſbire, Narr of the Coal-Pits, denies the Strata to 
according t6 the Laws of Gravitation, ſaying the Strata ar 
Bed of Maile, afterwards-Free-Stape, next Iron. Hone, then ( 
or Kennel Mine, then ſome other Strata, and again Coal, &. 
But upon a ſtricter Enquiry into the Matter, finding Ih. 
reaſon to ſuſpett that few, i any, actually had tried the Expa 
ment, I'was minded to bring the Thing tothe Teſt of Expei 
ment My felt; n on April, 1 1. 111 
I cauſeddivers Places to be bored, laying the ſeveral Strat 
themſelves; which afterwards I weighed with all Serine 
firſt in Air, then in Water, — Care that noflir- Bubbles, 
might obſtruct the Accuracy of the Experimeny. The Ret 
was, that in my Yard, the Strata were gradually ſpecificil 
heavier and heavier, the lower and lower they went; and ll 
upper which was Clay, was conſiderably ſpecifically light 
than the lower Stratum; which was firſt a looſe Sand, the 
Gravel. = In which Stratum principally: the Springs run th 


ung eee K r 
But in my Fields, where three Places were bored (to! 
| e th) I found below the upper (ſuperficial Stratun) 
eep Bed of Sand only, which was of different Colours a 
Confiltetce; which I weighed as __ together with t 
Virgin-Mould ; but they were all of the {ame, or nearly 888 - 
fame ſpecifick Gravity, both out of the ſame Hole, and 9 
of diffetent Holes, although the Sand was at laſt ſo gravel. 
that it hinder'd our boring any deeper. 
pen this, fearing leſt fome Error might be in the form 
Experionnts, 1 ry'd them over again; and that with 
geen. | n 4 4 
- 'Afﬀterithis I made ſome Experiments inſome deep Chal 
Pirs, with the Flints, Chalk, Ec. above and below; but lh 
Suecceſt Was not ſo uniform as before. . 5 | 
Acquainting our ee R. S. with theſe Expo 
ments, they.ordered their Operator to experiment the 9 
of a Coal-Pit ; the Succeſs whereof may be ſeen in Pei, 
Trarſ, No. 336. CH A 
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the Subterraneous Caverns, and theJ/ulcans's- 
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Shall take Notice of the ſubterraneous Caverns, 
W Grotto's and Vulcano's, becauſe they are made 
W Objection (4) againſt the preſent Contrivanceand 
Wructure of the Globe. But, if well conſidered, 
Wcy will be found to be wiſe Contrivances of the 
reator, ſerving to great Uſes of the Globe, and 
ds of God's Government. Beſides many ſecret, 
and Functions and Operations of Nature in the 
dwels of the Earth, that in all Probability theſe 
ings may miniſter unto, they are of great Uſe to 
2 Countries where they are (5). To Inſtance in 
2 very worſt of the Things named, 1g. the 
dcand's and ignivomous Mountains; 5 
* 5 e 27% 359 een 


a) Nemo dixerit terram pulchriorem eſſe quod cavernoſa ſit, quod 
ſcat in multis locis, quòd diſrupta caveis & ſpatiis inanibus; tiſque 
Wo ordine diſpoſitts, nud form : nec que aliud contineant quanz te- 


o! as & ſordes; unde graves & peſtifere exhalationes, terra motu „ 
m) Burnet ubi ſupri c. 7. oo 
1 (5) The Zirchnitzer Sea in Carniola, is of reat Uſe to the 


habitants of that Country, by affording them Fiſh; Fowls, 
dder, Seeds, Deer, Swine, and other Beaſts, Carriage for 
ir Goods, &c, Vid, Phil, Tranſ, No. 191, Er, or: Lowth, 
pridr, Vol. 2. p. 406, &c, where you have put 2 in 
e View, what is diſperſed in divers of the -Tranſa#ions, 
his Sea or Lake proceeds from ſome ſubterraneous Grotto, 
Lake, as is made highly probable by Mr. Valvaſer, Ibid. 
he Grotto Podperſcbhio may be another Inſtance, that the 
Wy ſubterraneous Lakes may be of Uſe, even to the Inha- 
ants of the Surface above: Of which ſee Lowth, ubi ſupr. 
317, Sturmins alſo may be conſulted here in his Philo. 
left, Exercit, 11. de Terre met, particularly in Chap, 3. ſome 
the moſt eminent Specus's are enumerated, and ſome of 
icir Uſes, F 3 (c) Crebrz 
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are ſome of the moſt terrible Shocks of th. 
ys and dreadful $ of the ſinful Inhab. 
tants thereof, and ma may ſerve them as Emblems, ani 
Preſages of Hell it ſelf; yet even theſe have therli 15 
great Uſes too, being as Spiracles or Tunnels (c) vii 
the Countries where they are, to vent the Fire andi 
Vapours that would make diſmal Hayock, and ob 
tentimes actually do ſo, by dreadful Succeſſions arif 
Conyulſions of the Ea Nay, if the a 0 
of a 2 50 Fire and Waters 4 true, theſe Out 
lets ſeem to be of greateſt Uſe to the Peace an Y f 
jet of the 1 Globe, in yentin 
ſubterrancous Heat and Vapours ; Which, it pea 
up, would make dreadful and dangerous 8 1 
tions of the Earth and Waters. | 
It may be then accounted as a ſpecial Fayourd b 
the Dime Providence, as is obſeryed by the Auth 
before praiſed (a), & That there are ſcarcely av 
f* Countries, that are much annoyed with Eart 
A that have not one of theſe fiery Ven 
d theſe (faith he) are conſtantly all in Flame 

K whenever any Earthquake happens, they diſgaſ 
5 ging that Fire, which whilſt underneath, was tit 
Ff Cauſe of the Diſaſter, Indeed, (faith he,) wer 
F it not for. theſe. Diverticula, whereby it thu 
F gaineth an Fxit, twould rage in the Bowel Z 
the Earth much more furiouſly, and make great 
* Havock than nom jt doth, So, that thous 
ff thoſe Countries, where there are ſuch L. ae | 

fc ff are uſually more or leſs troubled with Eat 


"(5c Crebri 7 ; [remedium} 4a bent | Precoonpticn enim ſpin ; c 
tum exhalant : quod in certis notatur opp1dis, que minus quatiuns 
ebris ad eluviem cuniculis cavata, Plin. Hil. Nat. Tr c. 82, pf 


© fee Flay, Þ Par, 3, Conſect. 13, 
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ir IV; © The Alana, &c. 71 
« quakes; yet, were theſe /aicans's wanting, they 
© would — — more annoyed with them than 
now they are; yea, in all Probability to that De- 
EE gree,. as to render the Earth, for a vaſt Space 
round them, perfectly uninhabitable. In one 
k 19 Word, (lh be) ſo beneficial are theſe to the 
Territories where they. are, that there do not 
want Inſtances df ſome which have been reſcued, 
and wholly delivered from Earthquakes by the 
breaking forth of a new Yulcanothere ; this con- 
tinually diſcharging that Matter, which being till 
then barricaded up, and impriſoned in the Bowels 
of the Earth, was the Occaſion of very great and 
frequent Calamities. Thus far that ingenious 
Wauthor. Cart Bort. 
RSS DGCECD 
C HAP. IV. Of che Mountains and Valleys. 
u EE laſt Thing I ſhall take Notice of relating to 
the Earth, ſhall be the Hills and Falleys. 
heſe the eloquent Theoriff owns to © contain 
ſomewhat auguſt and ſtately in the beholding of 
them, that inſpireth the Mind with great Thoughts 
and Paſſions, that we naturally on ſuch Occaſions 
think of God and his Greatneſsꝰ. But then, at the 
ame Time he faith, © The Hills are the greateſt 
Examples of Ruin and Confuſion; that they have 
neither Form nor Beauty, nor Shape, nor Order, 
any more than the Clouds in the Air ; that they 
conſiſt not of any Proportion of Parts, referable 
„do any Deſign, nor have the leaſt Footſteps of 
Art or Counſel”. Conſequently one grand Part 
f this lower Creation, even the whole preſent Face 
ez F 4 of 
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ITbe Momntains- Boot III 
of our Terraqueous Globe, according to this inge. 
nious Author, is a Werk of mere Chance, a Struc- 
ture in which the Creator did not concern himſelf. ir 
Partofthis Charge I have already briefly anſwer il 
ed, and my Survey now leads me to ſhe w, that thi 
Mountains are ſo far from being a Blunder of Chance 
a Work without Deſign, that they are a noble, ul. 
ful, yea, a neceſſary Part of our Globe (a). 
And in the firſt Place, as to the Buſineſs of OM 
nament, Beauty, and Pleaſure, I may appeal to al 
Men's Senſes, whether the grateful Variety of Hill 
and Dales, be not more pleaſing than the large 
continued Planes. Let thoſe who make it their Bu 
ſineſs to viſit the Globe, to divert their Sight wii 
the various Proſpects of the Earth; let theſe, I ſay 
judge whether the far diſtant Parts of the Eartilf 
would be {o well worth viſiting, it the Earth wa 
eyery where, of an cven, level, globous Surface, 0 


I 


(a) Though there are ſome that think Mountains to be a Defornij 
to the Earth, &c. yet if <vell conſidered, they cvill be found as much i 
conduce to the Beauty and Conveniency of the Univerſe, as any of i 
other Parts, Nature (faith Pliny) purpoſely framed them for ma | 
excellent Uſes 5 Partly to tame the Violence of greater Rivers , to ſtrength 
en certain Foints <vithin the Veins and Bowels of the Earth, to bred 
the Force of the Sea's Inundation, and for the Safety of the Earth's ls 
babitants, whether Beaſts or Men, That they — much for the Pn 
rection of Beaſts, the Pſalmiſt teſtifies, The higheſt Hills are 1 
Refuge for the wild Goats, and the Rocks for Conies. Ti: 
Kingly Prophet had likewiſe learnt the Safety of thoſe by bis own Expt 
rience, when he alſo was fain to make a Mountain his Refuge from tit 
Fury of bis Maſter Saul, who proſecuted him in the Wilderneſs, Tri 
indeed, ſuch Places as theſe keep their Neighbours poor, as berng mi 
barren, but yet they preſerve them ſafe, as being moſt ſtrong <vitne 


eur Unconquered Wales and Scotland. ——Wherefore a good Aut 
 doth-rightly cal tbe m Nature's Bulwarks, caft up at God Almighty 
Chayges, the Scorns and Curbs of victorious Armies; aubicb made ti 
Barbarians in Curtius, /o confident of their own Safety, &c. Biſho} 


Wikin's World in the Moon, p. 114. 
| | 88 7 One 


Aar. IV. and Valleys 53 
e large Plane of many 1060 Miles; and not ra- 
her, as now it is. Whether it be not far more plta- 
g to the Eye, to view from-the Tops of the 
Nuntains the ſubjacent Vales and Streams, and 
We far diſtant Hills; and again from the Vales to 
hold the ſurrounding Mountains. The elegant 
rains and loſty Flights, both of the ancient and 
odern Poets on theſe Occaſions, are. Teſtimonies 
W the Senſe of Mankind on this Configuration of 
ch 140. ohh 1 of bn miod-nug 
W But be the Caſe as it will as to Beauty, which is 
eie leaſt valuable Conſideration, we ſhall find as to 
eovenience, this C tion of the Earth far 
Fe moſt Commodious on ſeveral Accounts. 
W 1. As it is the moſt ſalubrious, of great Uſe to 
e Preſervation or Reſtoration of the Health of 
an. Some Conſtitutions are indeed of ſo happy 
Strength, and ſo confirmed an Health, as to be 
different to almoſt any Place or Temperature of 
e Air: But then others are ſo weakly and feeble, 
not to be able to bear one, but can live comfort- 
ly in another Place. With ſome, the finer and 
ore ſubtile Air of the Hills doth beſt agree, who 
: languiſhing and dying in the feculent and groſſer 
ir of great Towns, or even the warmer, and va- 
rrous Air of the Valleys and Waters: But con- 
arywiſe others languiſh on the Hills, and grow 
y and ſtrong in the warmer Air of the Valleys. 
So that this Opportunity of ſhifting our Abode 
om the warmer and more vaporous Air of the Val- 


itn wi TH 
th s, to the colder and more ſubtile Air of the Hills, 
75 from the Hills to the Vales, is an admirable Eaſe- 


ent, Refreſhment, and great Benefit to the vale- 
dinarian » feeble Part of Mankind, affording thoſe 
| 5 
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„„  The-Mownains Book 
wiſe live miſerably „languiſh and pine Way. 
Conformat 


2 To this ſal ion of the Earth 
wemay add another great Convenience of the Hill; 
and that is in affording commedious Places for H. 
bitation: - © Serving (as an eminent Author (ö 


wordeth it) -* as Skreens to keep off the cold a 
© nipping Blaſts, of the Northern and  Eaſtcr\lf 
Winds, and reflecting the benign and cheriſhin 
ce Sun-Beams, and fo rendring our Habitatiof 
both more comfortable and more chearly i 
Winter; and promoting the Growth of Her 

* aud Fruit-T tees; and the Maturation of the Fi. 
1 in Summer. Lr Fele Hort SIE en 
3. Another Benefit of the Hills is, that they ſer 
for the Production of great Varicties of Herbs uf 
Trees (c). And as there was not a better Judge if 
thoſe Matters, fo I cannot give a better Account 
this Convenience, than in the Words of the laſt off 
ted famous Author, the late moſt eminent and lean 
ed Mr. Ray (4), (who hath fo fully diſcuſſed ti 
Subject I am upon, that it is ſcarce poſſible to treal 
out of his Steps therein.) His Obſervation « 
That the Mountains do eſpecially 4 wi 
2 (b) Ray's Wiſdom of God, &c. 5. 251. Diſſolution of the Wi 


nue, having reckoned up the Trees that delip 
moſt in the Hills, and others in the Valleys, obſerveth, "an: 
Ta Is Toe. zoe Toy ip x Tov , lei h nal 
aiw Th 5 Jet zd iy Tols melo Ye, ASH TG ls Ti 
tic Tay Elaoy xal v xaprov, vd den Theoph. H 
Pl. I. 3.6.4. Krarra d by THis Grxtious Thirug xaxxio ) 
15741, xa Hh wvallergie"-*- T2 wir yer pine Ths bps 
zel A.- To J, To; duet, nai dende. 1b. J. 4-6 
% Mn o Got, p 25. „*. 1 Gn 


; naeh an Valleys, = 
different Species of Vegetables, becauſe of the 
great Diverlity of Soils that, are found there, cve= 
erter or Eminence almoſt,- affording new 
'P Now theſe Plants, (ſaith he,) ſerve part- 
— for the Food and Suſtenance of ſuch Animals 
as are proper to the Mountains, partly for medi- 
canal Uſes; the chief Phylick; Herbs od Roots, 
| and the beſt in their Kinds gr owing: there: It be- 
ing remarkable, that the — — moſt luxu- 
riant Species in moſt Genera a fans are nativs 
of the Mountains. 
4. Another Convenience which my laſt named 
med Friend obſerves (e) is, © That the Moun- 
tains ſerve for the Harbour, Entertainment, and 
Maintenance of various Animals, Birds, Beaſts 
and Inſects, that breed, feed and frequent there. 
For, faith he,) the. higheſt Tops and Pikes of 
the Apr themlelves are not Jeſtieute of their In- 
habitants, the ex or Stein-buck, ns icapra 
or Chamois, Quadrupeds ; the agopus 
among Birds. And I my ſelf (faith he) —_ ob- 
ſerved beautiful Papths , and Store of other In- 
ſects upon the Tops of ſome of the Moun- 
tains. Nay, the his heſt Ridges of many of theſe 
Mountains, ſerve for the Maintenance of Cattle, 
for the Service of the Inhabitants of the Valleys. 
5. Another Thing he obſerves is, © That thoſe 
long Ridges and Chains of lofly and topping | 
"WH Mountains, which run through — Continents 
Eat ** Welt 0 7. ſerve to (top the Evagation Ko 
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(e) Us / ſupra. 

(f) Fn have taken Notice, chat ſome of the teſt E. 

dene the World run generally Eaſt and Welt, of —_ 
take 


56 The Mowitims BOE III 
the Vapours to the North and South in hot Coim- 
tries, condenſing them like Alembick-Heads into 


«Water, and ſo (according to his'Op Oy 
«kind of external Diſtillation giving Original t 
er Springs and Rivers; and likewiſe by amaſſug 


e cooling and conſtipating of them, turn them into 


«Rain, by thoſe Means fendring the fervid Reg 
c ons of the! tortid Zone habitable, 


Jo theſe might be added ſome other Uſes and 
; as that the Hills ſerve to ti: 
Generation of . and Mettels 0), and that uM 
| : 0515 | then 3 


Conveniences 
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take the as ingenious es Jearned © T7 2 8 Row : 
L Confer, with a Theift, P art 2. p. 191.J Jo go no farther than a 


own Country, all bur great Ridges of Hils in England rum Eaft af 

Weſt; ſo do the, Alp sin Ital _—_ ſome Meaſure the Pyrenecij 
22 in Africk, and ſo do Mount Taur 

and Caucaſus.' e faith) -it 4 "wiſe Comrivance to prev 


1 the MP * the 


the Vapours, ——— I au run 'Northwards, and leave no Naim i 
the Mediterrancan Countries. 
(2) That the Generation of many of the Clouds is owing 


to the Hills, appears from the Obſervations of the ingeniuſ 


and learned Dr. Job. Fam, Scheuchzer Of Zurich, and Mr, Ju 
Frid, Creitlowus cited by him. They obſerved at Sun-riſing, 


divers Clouds Jctathed by the Heat 5b the Sun, from ſome «i 
the Tops of the * &c. upon all whieh their Obſervation 


; i, 6 7 « * 8 — 
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the Concl ufion is, y Fant dog ſummam Creatoris ſepientiam, qui & ii 


quod pauls ane nulti 


is Aſui eſſe videbatur, maximis rebus deftin 


verat, N na ex ilo tempore dubitare cæyi, num Nubes eſſent future, 


iſtiuſmodi 
ceſceret per magna utilitas, imd neceſſtas, quam Helviticæ Alpes 


nes Ep Pare non darentur. | Hypotheſs bac ftante, cl F 


nobis tantum accolis fed & vicinis aliit regionibus preftant, diſpenſana, | 


ques gigmunt Nubes, Vemos, Aquas, Scheuch. Iter. Alpin. 2. p. 2c. 


0 Let us take here Ol. Mae. Obſervation of his Northen 


Mountains; Momes excelſi ſum, ſed pro major; parte peri, & aridi; 


an quibus feel nil aliud pro incolarum commoditate & conſervatione gt. 
nitur, quam ine xhauſta pretioſcrum Metallorum ubertas, qud ſatis qu. 


tents, fertileſque Irm in omnibus vite neceſſarits, forfitan & fuperfini| 


aliunde | tbe « conquirendis, unanimigque robore, ac viribus, uli vis cur. 
ira bar natura dona intentata fuerit, defendendis, Acre enim genus: 


minum eft, Ec. Ol, Mag. Hiſt. [ 6. Pref, See alſo Sir * 
— Prodr, Nat, Hiſt. Scot. p. 47. (i) Ser 


CH ab IV. ant Palleys, * 77 

m- em principally are the moſt uſe ful Foſſiles found; 
r if not found and generated only in them, yet at 
aſt all theſe ſubterrancous Treaſufes axe moſt eaſily 
ome at in them: Alſ6their Uſe to ſeveral Nations 
Wf the Earth, in being Boundaries and Bullwarks to 
hem. But there is only one Uſe more that I ſhall 
ii on, and that is, Snug 10 bail z ; 7197 
. And laſtly; That it is to the. Hills that the 


: 
- 
=” 


{Fountains owe their Riſe, and the Rivers their Con- 
WF cyance. As it is not proper, ſo neither ſhall I here 


nter into any Diſpute about the Origin of Springs, 
ommonly aſſigned by curious and learned Philoſo- 
bers. But whether their Origin be from condenſed 
Wy apours; as ſome think (i); or from Rains falling, 


others; or whether they are derived ffom the Sea 
1 way of Attraction, Percolation, or Diſtillation; 


r whether all theſe Cauſes concur, or only ſome, 
ill the Hills are the grand Agent in this prodigious 
enefit to all the Earth: Thoſe vaſt Maſſes and 
Ndges of Earth ſerving as ſo many huge 4/embicks 
Sr Co/a in this Noble Work of Nature. 


b But be the Modus, or the Method Nature takes in 
his Great Work as it will, it is ſufficient to my Pur- 


Woſc, that the Hills are a grand Agent in this ſo No- 
le and Neceſſary a Work: And conſequently, that 
oe vaſt Maſſes, and lofty Piles, are not as they are 
Wharged, ſuch rude and uſeleſs Excreſcences of our 
U- formed Globe; but the admirable Tools of Na- 
re, contrived and ordered by the Infinite Creator, 
o do one of its moſt uſeful Works, and to diſpenſe 
his Great Bleſſing to all Parts of the Earth; without 
Which neither Animals could live, nor Vegetables 
Foy, aig , = 


U Sec Book I, Chap. 3, Note (b), | 00 Mor- 
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3 : T he: Mountains 
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ſcarcely grow, nor perhaps Minerals, Metals, or Fol 
ſiles receive an For was the the Surface of : 
the Earth ewen and: level, and the middle Parts d 


itolflands and Continents, not monntainous and hig 
2 iti ) it is moſt certain there could be u 
t for the Riyers, no Conveyance for the W 
ters; but inſtead of gliding along thoſe gentl Des 
— Sees — 7A afford thi 
quite down to the Sea, they would ſtagnate, and pM 
; haps ſtink, and alſo drown large Tracts ot. Ladfl 4 
But indeed, without Hills, as there could be i 1 
Rivers, ſo neither. could there, 32 Fountains, c 1 
poſe à Land could be well) watered (which. thi 
not poſſible) without the — — the Wateſf 
could find no Deſcent, no Paſſage through any ce 1 
modious Out - lets, by Virtne ol their own-Gravitil 
and therefore could: not break out into thoſe cc | 
modious Paſſages and Currents, which we eve - 
where almoſt find in, or near the Hills, and ſeldon 4 
or never, in large and ſpacious Planes; and when 
do ſind them in them, it. is generally at . al 
inconvenient Depths of the Earth; nay, th 
ſubterraneous Waters, that are any where met 1 4 
by digging in theſe Planes, are in all Probability on 
ing to the Hills, either near or far diſtant: As amoꝶ 
other Inſtances may be made out, from the forcibk ſe 
Eruption of the ſubterraneous Waters in diggin 
Wells, in the\Jawer 4uftria, and the Territoric 
of Modena,and Bologna in Itaiy, mentioned by mM 
fore-namcdleatned euere 2 Site by 3 


@ — Hlundel related to o the 12 9 — 3 7. ur 
dies Me 3 lower Auſtria, e „ Wo 
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any ſuch Plage found throughout the Earth, that 
devoid of Mountains, and yet well watered, as 
whaps ſome {mail Iſlands may; yet in this very 
ce, that wholeMaſset Landis no other than as one 
Wountain deſcending, (though unperceivedly) gent- 
don from the Mid- land Parts to the Sea, as moſt 
her Lands do; as is manifeſt from the Deſcent 
their Rivers, the Principal of) which in moſt 
duntries have generally their Riſe in the more. 
y Mid-land Parts „ 
And now conſidering what hath been ſaid cen- 
ning this laſt! Uſe of the Hills, there are two or 
e Acts of the Divine Providence obſervable 
eein. One is, that all Countries throughout the 
ole World, ſhould enjoy this great Benefit of 
ontains, placed here and there, at due and pro- 


r 


a 


Mountains Stiria] are wont to uſe to fill their em tb Ma- 
| "They dig in the Earth #0 the Depth of 2 5 and 20 Feet, ui they 
te au Argiie [clammy Earth which they bere through fo 
„ t the Waters break forcibly ont; auch Mater it is cOmes 
the neighbouring Mountains in ſubterraneous Channels. And Caſ- 
$ obſerved, That in many Places of the Territory of Modena and - 
ogna In Italy, ey make themſelves Malis by the like Artiſre &c. 
this Means the ſame Seig, (aftini made 4 Fountain at the Ca 
rbin, that caſt up the Water 5 Feet high above the Level . 
„ Ray's Dif. 1. ay af ura, 11'S 
. hob K ſome tkilful Work men, whoſe Buſineſs it 
odig Wells, Sc. whether they had ever met with the like 
ſe, as theſe in this Note, they told me they had met with 
n Eſſex, where after they had dug to 50 Feet Depth, the 
an in the Well obſerved the clayie Bottom to ſwell and be- 
to ſend out Water, and ſtamping with his Foot to ſtop the 
ier, he made Way for fo ſuddam and forcible a Flux of 
er, that before he could get into his Bucket, he wasabovs 
= Waſte in Water; which ſoon aſcended to 1) Feet height; 
there ſtayed : And although they often, with great La- 
ur endeavoured to empty the Well, in order to finiſh their 
ork, yet they could never do it, but were forced to leave Tr 
it was. | (As 
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excellent and moſt neceſſary Element the Water 
For accordingtoNature's'Tendency;whenthe Ear 


and Waters were ſeparated, and order d to their i 


veral Places, the Earth muſt have been of an eva 
Surface, or nearly ſo. The ſeveral component Par 1 
of the Earth, mult have ſubſided according to thu 
ſeveral ſpecitick Gravities, and at laſt have endeddl 
a large, even, ſpherical Surface, every where equ 
diſtant from the Centre of the Globe. But th y 
ſtead of this Form, ſo incommodious for t 
Conveyance of the Waters, it ſhould be jetted o [1 
every where into Hills and Dales, — 'F 
that Purpoſe, is a manifeſt Sign of. an eſpecial Wo 
vidence of the Wiſe Creator, 

— So another plain Sign of the ſame eſpecial h. 


per Diſtances, to afford theſe ſeveral Nations ti 


0 


l 


vidence of God, in this Matter, is that general WW 


throughout the whole World, the Earth is ſo d 
pos d, ſo order d, ſo well-laid; I may ſay, tha 1 
Mid-land Parts, or Parts fartheſt: from the Sea, 
commonly the higheſt: Which is manifeſt, I hl 
ſaid, fromthe Deſcent of the Rivers. Now thif 
an admirable Proviſion the Wiſe Creator hath mill 
for the commodious Paſlages of the Rivers, al 
for draining the ſeveral Countries, and carrying 
the ſuperfluous. Waters from the whole Eartl 
which would be as great an Annoyance, as no 
they are a Convenience. 

Another providential Benefit of the Hills ſupply 


ingthe Earth with Water, is, that they are not oi 


inſtrumental thereby, to the Fertility of the Valle 
but to their own alſo (05 to the Verdure of th 
Vegetab 


WO As the Hills being hi ker, are naturally diſpoſed re 
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Fegetables without, and to the Increment and Vi- 
pur of the Treaſures within them. 
== Thus having vindicated the preſent Form and 
brick of the Earth, as diſtributed into Mountains 
ad Valleys, and thereby ſhewn in ſome Meaſure 
e Uſe thereof, particularly of the Mountains, 
hich are chiefly. found Fault with: I have, Ihope, 
ide it in ſome Meaſure evident, that God was no 
e spectator (m,) nor unconcerned in the _— 
che Terraqueous Globe, as the former bol 
Wharges againſt it do infer; that he did not ſuffer 
grand a Work, as the Earth, to go unfiniſh'd out 
1 his Almighty Hand; or leave it to be ordered by 
ance, by natural Gravity, by caſual Earthquakes, 
e. but that the noble Strokes, and plain Remains 
—_ Wiſdom and Power therein, do manifeſt it to be 
Work. That particularly the Hills and Vales, 
ough to a peeviſh weary Traveller, they may ſeem 
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jer than the Valleys; ſo kind Nature hath provided the 
| ater Supplies of Moiſture for them, ſuch at ſeaſt of them 
do not aſcend above the Clouds and Vapours. For, befides 
> Fountains continually watering them, they have more 
ws and Rains commonly than the Valleys. They are more 
quently covered with Fogs; and by retarding, topping, 
compreſſing the Clouds, or by their greater Colds conden- 
— they have larger Quantities of Rain fall upon them. 
| have found by actual Experience, in comparing my Ob- 
vations with thoſe of my late very curious and ingenious 
drreſpondent, Richard Townley, Eſq; of Lavcaſvire, ſome 
ers, to be met with before, Chap, 2, Note 2 From which 
ppears, that above double the Quantity of Rain falleth in 
lire, than doth at Dyminſter. The Reaſon of which is, 
aauſe Lancaßire hath more, and much higher Hills than 

ſex hath, See Book II. Chap. 77 Note (e). 
(m) Accuſandi ſanè med ſententi i hic ſunt Sopbi ſtæ, qui cùm nonduns 
enire, neque exponere opera Nature queant, eam tamen inertid atque 
aitid condemnant, &c, Galen. de Uſ. Part 1, 1, 10.-c. 9. | 
(G (») Vids 


* a ' 
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incommodious and troubleſome; yet are a noble 
Work of the Great Creator, and wiſely appointed 8 
by him for the Good of our ſublunary World. 
And ſo for all the other Parts of our Terraqueou 
Globe, that are preſumed to be found Fault with b 4 
ſome, as if carelefly order d, and made without am 
Deſign or End; particularly the Diſtribution of thi 
dry Land and Waters; the laying the ſeveral Strat: 
or Beds of Earth, Stone, and other Layers befor 
ſpoken of; the Creation of noxious Animals, au 
. —.— Subſtances, the boiſterous Winds; ti: 
ſulcano's, and many other Things which ſome * 
angry with, and will pretend to amend: I have 
fore ſnevyn, that an Infinitely Wiſe Providence, u* 
Almighty Hand was concerned even in them; ti 
they all have their admirable Ends and Uſes, 2 
are highly inſtrumental and beneficial to the K 
ing, or Well-bcing of this our Globe, or to ti 
Creatures reſiding thereon. 3 
So alſo for Human Bodies, it hath been an Ancia'} 
(z), as well as Modern Complaint, that our Bod 
are not as big as thoſe of other Animals; that vi 
cannot run as ſwift as Deer, fly like Birds, and ti Ne 
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o 
= 


: 
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(n) Vide quam iniqui ſint divinorum munerum æſti matores, et 
quidam profeſſi fapientiam, Queruntur quod non magnitudine cum 
æquemus Elephantes, welocitate Cefovs, levitate Aves, impetu Taum 
-_ ſolidior ſit cutis Beluit, deceptior Damis, denfior Urſis, nus 
ibris ; qued ſagacitate nos narium Canes vincant, quod acie lumim 
Aquila, ſpatio atatis Cerui, multa Animalia nandi facilitate, Etc 
quad am ne coire quidem in idem Natura patiatur, ut velocitatem m 
poris & vires pares animalibus habeamus ; ex diverſis & diſſident" 
bonis Hominem non eſſe compoſitum, injuriam vocant; & in negligent 
noſtri Deos querimoniam jaciunt, quod non bona valetudo, & vitiis s 
expugnabilis data fit, quod non futuri ſcientia. ix fibi temperant qu 
eouſque i mpudemi æ probe hantur, ut Naturam oderint, quod infra D 
ſumus, qudd non in aquo iis ftetimus, Seneca de Denies lib. 
cap. 29. | | (2) 2Y 


CHAP. IV. and Valleys. | $3 


. are out- done by many Creatures in the Accuras | 
of the Senſes, with more to the ſame Purpoſe, 


ut theſe Objections are well anſwered by Seneca 
, and will receive a fuller Solution from what 


hall obſerve of Animal Bodies hereafter, 


4 
* I 
. them e 
] ulne 4 Prejudice. that makes us charge thoſe 
ble Works of the Almighty, as Defects or Blun- 
rs, as ill-contriv'd, or ill- made. 
W lt is therefore fitter for ſuch finite, weak, igno- 
Wt Beings as we, to be humble and meek, and 
Inſcious of our Ignorance, and jealous of our own 
agment, when it thus confronteth Infinite Wiſ- 
m. Let us remember how few Things we know, 
many we err about, and how many we are 
orant of: And thoſe, many of them, the moſt 
riliar, obvious Things: Things that we ſee and 
Wndlc at Pleaſure ; yea, our own very Bodies, and 
Wat very Part of us whereby we underſtand at all, 
r Soul. And ſhould we therefore pretend to cen- 
re what God doth! Should we pretend to amend 
s Work! Or to adviſe Infinite Wiſdom ! Or to 
Now the Ends and Purpoſes of his Infinite Will, as 


if 


(„) Quanto ſatiùs eft ad contemplationem tot tantorumq ae bene ficio- 
Wo: r1everti, & agere gratias, qudd nos in hoc pulcherrimo domicilio 
uerunt (Dii) ſecundos ſortiri, qudd terrenis prefecernnt, Then 
Wving reckoned up many of the Privileges and Benefits, 
ich thc Gods, he ſaith, have conferred upon us, he con- 
des, Ita eft : cariſſimos nos habuerunt Dii immortales, habentque. 
qui maximus tribui honos potuit, ab ipſis proximos collocaverunt. 


To , 
m agna accepimus, majora non cepimus. Senec, Ibid, | 
D) Natrram maxime admiraberis, ſi omnia eius opera perluſtraris. 


alen, de Uſ. Part, 1, 1 1. concluſ. 
G 2 (4) Rom. 


* A, a a 
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if we were of his Council! No, let us bear in Ming 
that theſe: Objections are the Products, not of Rez. 
ſon, but of Peeviſhneſs. - They have been incon. 
moded by Storms and Tempeſts; they have be 
terrify d with the burning Mountains, and Earth. 
quakes; they have been annoy d by the noxious A. 
nimals, and fatigu'd by the Hills; and therefore ar 
angry, and will pretend to amend theſe Works q 
the Almighty. But in the Words of St. Paul ( 
we may ſay, Nay, but O Man, who art thou tha 
replieft againſt God ? Shall the Thing form 
ſay to him that formed it, Why haſt thou mas 
me thus? Hath not the Potter power over i); 
Clay, of the ſame Lump, to make one Veſſe|1 i 
honour, and another to diſhonour ? If the AY 
mighty Lord of the World, had for his own Pl. 
ſure, made this our World more inconvenient 6 
Man, it would better become us to ſit ſtill, and 
quiet; to lament our own great Infirmities a 
Failings, which deſerve a worſe Place, a more = 
commodious Habitation, than we meet with inti 
elegant, this well-contriv'd, well-form'd. Wort 
in which we find every Thing neceſſary for t* 
Suſtentation, Uſe and Pleaſure, both of Man, an 
every other Creature here below; as well as ſon 
Whips, ſome Rods to ſcourge us for our Sins ( 
_ Bri 


q) Rom. ix. 20, 21. | 1 
8 Neither are tbey [noxious Creatures] of leſs Uſe to an 
our Mindi, by teaching us Care and Diligence, and more Wit. Ari) C 
much the more, the <worſs the Things are due ſee, and foould a 
Weezels, Kites, and other miſchievous Animals, enduce us! 
Watchfulneſs: Thiſtles and Moles 10 gd Husbandry ; Lice WM 
u to Cleanlineſs in our Bodies; Spiders in eur Houſes ; and the Mos 
in our Clothes, The Deformity and Filthineſs of Swine, make . 
the Beauty-Spot of the Auimal- Creatin, and the Emblems of al 7 | 


— 
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ie yet ſo admirable well-temper d is our State, 
ch an Accord, ſuch an Harmony is there through- 
Wit the Creation, that if we will but purſue the 
Ways of Piety and Virtue, which God hath appoint- 
d; if we will form our Lives according to the Crea- 
r's Laws, we may eſcape the Evlls of this our frail 
Fate, and find ſufficient Means to make us happy 
Whilſt we are in the. Body. The natural Force and 
Wendency of our Virtue, will prevent many of the 
arms (s), and the watchful Providence of our 
mighty Benefactor, will be a Guard againſt o- 
ers; and then nothing is wanting to make us hap- 
as long as we are in this World, there being a- 
ndantly enough to entertain the Minds of the 
Wolſt contemplative ; Glories enough to pleaſe the 
eof the moſt curious and inquiſitive; Harmonies 
d Conſorts of Nature's own, as well as Man's 
king, ſufficient to delight the Ear of the moſt 
Wrmonious and muſical; All Sorts of pleaſantGuſto's 
gratify the Taſte and Appetite, even of the moſt 
xurious; And fragrant Odours to pleaſe the niceſt 
d tendereſt Smell; And in a Word, enough to 
ake us love and delight in this World, rather too 
Puch, than too little, conſidering how nearly we 
e ally'd to another World, as well as this. 
The Truth is, Things are hurtful to us only by Accident ; that is, 
of Neceſſity, but through our oxon Negligence ov Miſtake, Houſes 
cay, Corn is blaſted, and the Weezel breeds in Mault, ſooneft toxvards 
South, Be it ſo, it is then our own Fault, if we uſe net the Means 


ich Nature and Art bade provided againft theſe Inconvemences, 
ew's Coſmol. c. 2. Sect. 49, 50. | 


(s) Non eſt gemendus, nec gravi urgendus noce, 
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W Virtute quiſquis abſtulit fatis iter, 

th Senec. Hercul, Oct, Act. 5. Car, 1833. 
a Nunquam Stygias fertur ad umbras 

-10 luchia virtus, Id. Ibid. Car, 1982, 


G 3 BOOK, 


Le 


DIL ES. General. 


N the laſt BOOK, having ſurvey'd the El 1 

FT: it ſelf in Particular, I ſhall next take a View 
of the Inhabitants thereof; or the ſeveral Kind 

of Creatures (a), that have their Habitatio, 
Growth, or Subſiſtence thereon, 1 4 


Theſe Creatures are either Senſitive, or Inſenſ 
tive Creatures, 
In ſpeaking of thoſe endow'd with Senſe, I ſhall 
conſider : 7 | 
I. Some 'Things common to them all, 
II. Things peculiar to their Tribes, 3 
I. The Things in common, which I intend # n 
take Notice of, are theſe 'Ten : I 
1, The Five Senſes, and their Organs. 
2. The great Inſtrument of Vitality, Reſpir 
tion. 
3. The Motion, or Loco - motive Faculty 1 
S, 3 
4. The Place, in which they live and act. 
7 The Balance of their Numbers. 


E a) — cœlum, ac terras, campoſque liquentes, 
Lucememque globum Lune, Titaniaque aſtra 


Spiritus intus alit, tota mque nfuſa per artus I 
Allens apitat wolem, S magno ſe corpore miſcet. A — 
Inde hominum. \ pecudumaque | genus, viteque volantum, "ON 

t que marmoreo fert monſtra ſub equore Pomtus, Wat: 


Jenes eft illis vigor, & cœleſtis origo 


Seminibus, . 
Virgil. Ancid, L. 6. C:rm. 7% 
6, Ther 


nap, I. Survey of Anintals. 87 ; 
6. 'Their Food. RE. a” | 
7. Their Cloathing. 225 5 

8. Their N Neſts or Habitations. 

9. Their Methods of Se/f-Preſervation. 
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ons of God, is abundantly ſufficient to evince the 
Infinite Wiſdom, Power and Goodnels of the Great 
W-rcator. For, who can but ſtand amaz'd at the 
ories of theſe Works! At the admirable Artifice 
Wt them! And at their noble Uſe and Performan- 
es! For ſuppoſe an Animal, as ſuch, had Breath 
Ind Life, and could move it {elf hither and thither 
Het how could it know whither to go, what it was 
About, where to find its Food, how to avoid thou- 
Wands of Dangers (5), without Sight! How could 
| . Man, 


(a) Ex ſenſebus ante catera Homini Tactus, dei nde Guſtatus reli 

3 Jus ſuperatur a multis, Aquilæ clarius cernunt :. Vultuyes ſagacius 

1 rdorantur, liquidius audtuni Talpe obrutæ terrd, tam denſo atque ſurdo 

ature elemento. Plin, Nat. Hiſt, I. 10. c. 69. 

JW. (5) Subjacent Oculi, pars corporis pretioſeſſima, EP qui lucis uſu vitam 

ſtinguant 4 morte, Plin, Nat. Hiſt. I. 11. c. 37, 
| 4 


j 


—— 


(c) Famine 


ing Objects, that do, above us in the Heavens, and 


dours, and reliſhing Guſto's! How, without th 


and be delighted with the Melodies of the wing: 


rious OEconomy in every Animal, that command. 


Pr, 43, Sit. 60, 
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oy I 
Pleaſure of beholding the noble Variety of diven 


here in this lower World, preſent themſelves to ou 
View every where; how enjoy this, I ſay, withou 
that admirable Senſe of Sight (c) ! How could a 
the Animal, without Smell and Taſte, — 1 
its Food, and difcern between wholeſome and u 
wholſome ; beſides the Pleaſures of delightful G 


4 
other Senſe of Hear ing, could it diſcern many Du . 
gers that are at a Diſtance, underſtand the Mind c. 
others, perceive the harmonious Sounds of Muſid 
Choir, and all the reſt of the Harmonies the Cre: 
tor hath provided for the Delight and Pleaſure a 
his Creatures! And laſtly, How could Man; or an 
other Creature diſtinguiſh Pleaſure from Pai 
Health from Sickneſs, and conſequently be able 
keep their Body ſound and entire, without th 
Senſe of Feeli ng! Here, therefore, we have a Glo 


3 


eth Admiration, and deſerveth our Contemplation 
As will better appear by coming to Particulars, and 
diſtinctly conſidering the Proviſion which the Cre. 
tor hath made for each of theſe Senſes. = 


4 »! 


» 
* 


(c) Frminæ alique Megarenſes ſolis oculis diſcernere valebant inn 1 
Ova que ex Galinã nigra, & que ex alb4 nata ſunt, is what is af 19 
firmed (how truly I know not) by Grimald, de Lumin. & Coln, 1 


cr 
| F, 


=. 
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CHAP. H. Of the Eee. 


OR our clearer Proceeding in the Conſidera- 

tion of this noble Part (a), and underſtand- 
» ing its OEconomy, I ſhall conſider: 
1. The Form of the Eye. 


2. Its Siruation in the Body. 
8 3. Its Motions. 

4. Its Sigze. 

5. Its Number. 

6. Its Parts. X | 


I 


7. The Guard and Security Nature hath pro- 
led for this ſo uſeful a Part. | 
As this eminent Part hath not been pretermitted 
Authors, that have made it their particular De- 
n and Buſineſs to ſpeak of the Works of Gop ; 
divers of the aforeſaid Particulars have been 


„ ached upon by them. And therefore I ſhall take 
* as little as poſſible of what they have ſaid, and 


near as I can, mention chiefly what they have 
itted. And, 1. For 


a) In Diſſectionibus anatomicis vis aliquid admirabilius, aut arti- 
ius ferntturs Oculi bumani meo quidem judicio, occurrit : ut me- 
„ per excellentiam, Creatoris appelletur Miraculum. Gul. Fabr. 
Idan. Cent. 2. Obſerv. 1. | 
_. o likewiſe that accurate Surveyor of the Eye, Dr. Briegs, 
„ oſe Ophthalmegraphy I have met with fince my penning this 
Ft of my Survey. His Character of this curious piece of 
10 a' Work is, Inter præcipuas corporis ani mati partes, que Magni 
"EW toris noſtri ſapientiam oſtendunt, nua ſans reperitur que majori 
i elucet quam ipſe Oculus, aut que elegantiori forms concinnatur. 
enim aliæ partes vel minori ſateltitis ftipantur, vel in tantan 
ſtatem baud aſſurgunt; Ocetti peculiarem honorem & decus d ſu- 
P. % Numine eſſtatum referunt, & nunquam non ſtupendæ ſus Poten- 
= cbaratteres repreſentant, Nulla ſane pars tam divino artificio & 
e, So, Cap, I, Sect. I, . (3) It 


7 


90 of i . e. Boon IV 


1. For the Form of the * Which is for til 
met part Globous, or ſome What of the ſphzroid 
Form, which is far the more commodious optio 
Form, as being fitteſt to contain the Humours wia 

in, and to receive the Images of Objects from with 
out(Þ), Was it a Cube, or ofany multangular Fon 
ſome of its Parts Would lie too far off (c), 2 
ſome too nigh thoſe lenticular Humours, which : 
their Refractions cauſe. Viſion, But by Means 
the Form before-mentioned, the Humours oft. 
Eye are commodiouſſy laid together, to perform th 
. Office of Refraction; and the Retina, and ey 
other Part of that little darkned Cell, is neatly 
dapted regularly to receive the Images from wit 
out, and to convey them accordingly to the cou 
mon Senſory in the Brain. 1 


©) It is a Reaſon Friar Bacon aſſigns for the Sho 
city of the : Nam ſi eſſet plane figure, 12 cies rei majoris u 
non poſſes . perpendiculariter ſuper eum Cum ered Oculus «1 
magna curpora, ut ferb quartam cali uno aſpectu, manifeſtum eft, i 
non pote ſt eſſe flane Fguræ, nec alicujus ni ſi ſobevice, quoniam -1 
ſpheram. Parvam poſſunt cadere perpendiculares infinite, que a n 
eorfore weniunt, & tendunt in centrum Sphere : Et fic magnum on 
Joteft ab oculo parvo vide. For the Demonſtration of which 
hath given usa Figure. Rog, Bacon, Perſpedt. Diſtinct. 4. C 
Dr. Briggs ſai th, Pars antica, (Ave Cornea,) convexior eſt bei 
Bac enim ratione radii melius in pupillam detorquentur, & Oculi jo 
ex pada” parte in majorem (propter imagines rerum ibidem delineand 
70 Su Ibid. Sect. 2 

, (5) Suppoſe the Eye had the Retina, or back part, Rar 
eception of the Images, as in Fig. 1. ABA: it is mal 
i that be the Extremes of the Image AA were at a duc 
cal Diſtance, the middle. B would be too nigh the Cry ſtallia 
— conſe vently appear confuſed and dim; but il Parts nt 
the Retina lying at — ue focal Diſtance from the Cryſtalla 
as at ACA? therefore the Image painted thereon is "ſeen 
ſtinct and clear. Thus in a dar 2 with a Lens at a Hoy I 
in the Window, (which Hurmius calls his Artificial Eye, Nh 

bis Exercit, Acad, one of which he had made for his Pupils, le, 
run any where on Wheels,) In this NO I fay, ifthe "4 den 
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To this we may add the Aptitude ot this Figure 
the Motion of the Eye, for it is neceſſary for 
Eye to move this way, and that way, in order 
juſt it {elf to the Objects it would view; ſo 
this Figure it is well prepared for ſuch Motions, 
that it can with great Facility and Dexterity 
ect it {elf as occaſion require. 
And as the Figure, ſo no leſs commodious is, 
2. The Situation of the Eye, namely, in the 
ad (4), the moſt erect, eminent Part of the 
dy, near the moſt ſenſible, vital Part, the Brain. 
its Eminence in the Body, it is prepar'd to take 
the more (2) Objects. d by its Situation in 
Head, beſides its Proximity to the Brain, it is 
the moſt convenient Place for Defence and Secu- 
. la the Hands, it might indeed (in Man) be 
ader'd more eminent than the Head, and be turn- 
W about here and there at pleaſure : But then it 
Huld be expoſed to many Injuries in that active 
„ and the Hands (J) render d a leſs active and 
ful Part. And the like may be ſaid to its Sight, 
in 


t receives the Images be too nigh, or too far off the Lens, 
Image will be confuſed and dim; but in the Focus of the 
ass, diſtinct, clear, and a pleaſant Sight, | 
(% Blemmyis traduntur capita abeſſe, Ore & Oculis pectori affixis, 
n. Nat. Hiſt, I. 5, c. 8. Occidentem versus quoſdam fine cervice 
bs in humeris babentes, Ib. I. 7. c. 2. From theſe, and o- 
er ſuch like Fables, in this laſt cited Chapter of Pliny, no 
bt our famous Romancer Sir F. Mandevile, had his Ro- 
ntick Stories related in his Travels, 1 
e) See Book V. Chap. 2. Note (e). | 
I) Galen deſerves to be here conſulted, who in his Book 
V Partium, from many Conſiderations of the Hand, ſuch 
„hat is here mentioned, as alſo its Structure, Site and 
ee, largely proves and reflects upon the Wiſdom and Pro- 
aenee of the Contriver and Maker of that Part. 
1 s (e) Thus 
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in any other Part of the Body, but where it i; 
But in the Head, both of Man, and other Animal; 
it is placed in a Part that ſeems to be contrive/l 
and made, chiefly for the Action of the princi 
Senſes. ICY = 
Another Thing obſervable in the Sight of . 
Eye, is the manner of its Situation in the Head, 
the Fore-part, or Side-part thereof, according to ti 
particular Occaſions of particular Animals, In Ma 
and ſome other Creatures, it is placed to look d 
rectly forward chiefly ; but withal it is ſo order chi 
to take in near the Hemiſphere before it. In Bid 
and ſome other Creatures, the Eyes are fo ſeatu 
as to take in near a Whole Sphere, that they ni 
the better ſeek their Food, andeſcape Dangers. Au 
in ſome Creatures they are ſeated, fo as to ſee bu 
behind them Sheer on each Side, whereby they: 
enabled to ſee their Enemy that purſues them ti 
Way, and ſo make their Eſcape. 3 
And for the Aſſiſtance of the Eyes, and ſome i 
the other Senſes in their Actions; the Head is g. 
nerally made to turn here and there, and move: 
Occaſion requires. Which leads me to the, MW 
3. Thing to be remarked upon, the Motion 
the Eye it ſelf. And this is generally upwar 
downwards, backwards, forwards, and every Wil 
(5), for the better, more eaſy, and diſtin Rec 
tion of the viſual Rays. | 4 


| 


* 
{ 
4 


(s) Thus in Hares and Conies, their Eyes are very protube 

rant, and placed ſo much towards the Sides of their Head ne 
. that their two Eyes take in nearly a whole Sphere: Where 

Dogs, (that purſue them) the Eyes are ſet more forwu f. 
in the Head, to look that Way more than backward. . 

(b) Sed Inbricos Ocules fecit [Natura] S mobiles, ut & declinan'ly 

d noceret; & aſpectum, quo vellent, fails converterent, Cice' 

de Nat, Deor. I. 2. c. 57. (3) 1% 


[ But where Nature any way deviateth from this 
Mcthod, either by denying Motion to the Eyes, or 
e Head (i), it is a very wonderful Proviſion ſhe 
cn made in the Caſe. Thus for a Remedy of 
b Inconvenience, in ſome Creatures their Eyes 
et out at a Diſtance (&) from the Head, tobe cir- 
mvolved here and there; or, one this, the other 
Wat Way, at Pleaſure, And in Creatures, whoſe 
Jes are without Motion, as in divers Inſects; in 
Caſe, either they have more than two 1 or 
eir 

es of Spiders, (in ſome four, in ſome fix, and in 
ee eight) are placed a7 in the fore. rent of their Head, (which is 
#u# > without any Neck,) all diaphanous and tranſparent, like « 


ket of Diamonds, &c, neither won cy Providence foould be ſo 


9 1: alows in this Ani mal, more than in any other we know of, For, 
oe they wanting 4 Neck, camot move their Head, it is requifite 
bee fowld be ſupplied by the multiplicity of Eyes, 2. Since they 
IMF to ee by catching ſo nimble a Prey as a Fly is, they ought to foe 
en Way, and to take ber per ſaltum, (as they db) cvithout any 


tion of the Head to diſcover ber: Which Motion would have ſcared 
y ſo ti morous an InſeF, Power's Microſ. Obſerv. p. rr. 
ILbe Eyes of the Cameleon reſemble a Lens, or Convex-Glaſs, ſet in 
r/atile globular Socket, which O turneth backward or any evay, wvith- 
moving ber Head; aud ordinarily the ons a contrary, or quite dif- 
nt evay from the other, Dr. Goddard in Phil. Tranſ. No. 137. 
But what is more extraordinary in this Motion [of the Cameleon's 
ei, to ſee one of tbe Eyes move, whilſt the other remains immove- 
be one to turn forward, at the ſams time thas the ether look- 
| behind ; the one to Jrok up to the Sky, coben the otber is fixed on the 
nd, Aud theſe Motions to be .ſo extreme, that they ds carry the 
f 3 ipilla under the Creſt which mates the Eye-brozw, and ſo far inte 
Canthi, c Corners of the Eyes, that the Sight can diſcern whatever 


JW done juſt behind it, aud directiy before, <vithout turning the Head, 
DIS: cb is faſtened to the Shoulders, Mem. for a Nat. Hiſt. in Ana- 


. DifleR, at Pariſ. Diſſ. of Camel. pag. 22. 


ut 2 Y Snails fend out their Eyes at a Diſtance, they being con- 
ea ned in their four Horns, like atramentoys Spots, fitted to the end 
their Horns, or rather Yo the ends of thoſe black Filaments or ovtick 


ves, Which are eatbed in her Horns, as Dr. Power wordeth it. 
* pag. 36. Sa the ingenious Dr. Lifer, Exerc, Avat. 
F) mac, 4 


(1) Vid, 
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their Eyes are nearly two 
and each Hemiſphere often confifting ae a 
ous Number of other little Segment — a Sp 
* which Means thoſe Ce Der ty 


— — Benefit, of that noble and — „ 
neceſſary of Sight, that they have probabſ 
more f it than other Creatures, anſwerable to ti 


— — of their Flight, and brisk Motion; andi 

— — Habitation, or Repoſm 
— * or ſuch other Neceſſity of 1 
Animal. 


4. Another admirable Proviſion in the Eye, is 
Sue - in ſome Animals large, in ſome little. 


would be endleſs here to enumerate Particulars; 11 
thoſe of Quadrupeds, Birds, Inſects, and other 
reſtrial Animals. And as for Fiſhes, they vil oy 
under another Part of my Survey. 

I ſhall theretore only take Notice of its Ser! 1 
one en the Mole (m). As the Habitation 9 : 


2 Vid. I. 8. c. 3. Note (a). 3 
Severinus is of Ariſtotel s, Pliny's, and Alb. Magnus's 17 1 
. that the Mole hath no Sight; G. Seger denies any "Y FT 
mour to be therein, but thinks they may probably ſee, W 
cauſe Nature made nothing in vain, But Borrichius faith, the 
Eyes have appendiculam nerveam in cerebrum euntem, cujus 7 
globuli iui [the little Eyes] extra pellem facile poterant exſeri, n 
higue pro arbitrio In ils oculorum globulis humcr aqueus ch 
ſatis natabat ; caterorum non niſi tenue veſtigium, Blaſ. Au q 
Anim. c. 3 5. 4 
Et quoniam Natura boc vite genus 15 deſtinavit, etiam perquil | 
exiguos Oculos dedit eo concilio, ut ii, pretiofi(ſi Ima corporis pars, 
terre pulvere ne efigerentir. Fi info in ſuper gilis tecti, &c. Hun N 
ais oculis inſunt, & tunica nigra, woea, ſe prodit,” Ad bos tran 
alio neryus vent. Schneider in Blaſ. ibid. 1 
Some time ſince I made divers accurate Diſſections of tu 
Eyes of Moles, with the help of Microſcopes, having a dow 
whether what we take to be Eyes, were ſuch or bo. - V. 
upon 


— 
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at uncouth Animal is wholly ſubterranedus, ita 
ddging, its Food, its Exerciſes, nay even all its 
aimes and Pleaſures, are in thoſe ſubterraneous 
eceſſes and Paſſages, which its own Induſtry hath 
ae for it. ſelf; ſo it is an admirable Proviſion 
de in the Size of the Eye of that little Creature, 
WW anſwer all its Occaſions, and at the ſame Time 
prevent Inconveniences. For as a little Light 
N i ſuffice an Animal living always under Ground, 
the ſmalleſt Eye will abundantly ſupply that Oc- 
ion. And as a large protuberant Eye, like that 
other Animals, would much annoy this Creature 
Wits principal ' Buſineſs, of digging for its Food 
{ Paſſage ; fo it is endowed with a very ſmall 
> commodiouſly ſeated in the Head, and well 
ced and guatded againſt the Annoyances of the 
rth. 10 + 169 vid 
5. Another Thing remarkable in this noble Part 
Animals, is, its Numbers; no leſs than two (u) 
. | in 


'3 = 
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dn a ſtrict Scrutiny I plainly could diſtinguiſh the Vetrecuas 
| Cryatine Humours, yea, the Ligamentum Ciliare, and the 
amentaocous Mucus, The Prpil I could manifeſtly diſcern 
be round, and the Cornea copped, or conical: The Eye 

at a great diſtance from the Brain, the Optick Nerve 
{lender and long, reaching from the Eye through, the 
zrmediate Fleſh, and ſo paſſeth to the Brain, along with 
> Pair of Nerves reaching to the Noſe, which are much 
> largeſt that are in all the Animal. Theſe Creatures, 
magine, have the Faculty of withdrawing their Eyes, if 
t Quite into the Head, (as Snails) yet more or leſs within 
> Hair, as they have more or leſs Occafion to uſe or guard 


ir Eyes. 

alen faith, Moles have Eyes, the Cryſtadine and Vitreous Hu- 

urs, encompaſſed with Tunicks, De L. Part, JI. 14. c. 6, 

ID accurate an Anatomiſt was he for his Time. h 

(n) Pliny tells us, of a Sort of Heron with but one Eye, but 

was only by Hear-ſay. Inter Aves Ardvolarum gener? quos Leu- 
| cas 
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in any Inſtance, that I know of; and in ſome An 
mals more, as I have already hinted (0). 
Now this is an admitable Proviſion ; rſt; for ti 
Convenience of taking in the larger Angle, or Spaq 
And in the next Place, the Animal is by this p 


viſion, in ſome Meaſure, red for the Mis 
tune of the Loſs of one of . and ne 1 


Organs of its Body. . | 9 
Hut then beſides all this, there is another T 
conſiderable in this multiplicate Number ofthe E 


8 Aa. "_— 
F OY _— —— 


bes xweant, alters oculo carere tradunt, Nat. Hiſt. I. 11. c. 37. 0 
the King of the Nigre that hath but one Eye, and tha 
his Forehead. 7. 6, c. zo. Which Fables I take Notia 
more for the Reader's Diverſion, than any Truth in then 
Ke 83 * ra, Note (7). | 4 
The moſt celebrated Anatomiſts differ greatly abi 
the Reaſon, why we ſee not double with two Eyes. I 
Galen, and others after him, generally thought to be fron 
Coalition or Decuſſation of the Optick Nerves, behind i 
Os Spbenozdes, But whether they decuſſate, coaleſce, or ol 
touch one another, they do not well agree, The Bari 
expreſly aſſert, they are united, Non per ſimplicem contation 
anterſeficnem in homine, ſed totalem ſubſtantia confuſionem, Au 
1. 3. c. 2. And whereas Veſalizs, and ſome others, had forlliif 
ſome Inſtances of their being diſunited ; they ſay, S in 
riſque ordinare confunditur interior ſubſtautia, ut accurata diſquiſi 


But our Learned Dr. Gibſox, (Anat. J. 3. c. 10.) ſaith, th 
are united by the cloſeſt Conjunction, but not Confuſion of their Fibres, i 
But others think the Reaſon is not from any Coaleſce 
Contact, or croſſing of the Optick Nerves, but from a5 
athy between them. This Monſieur Cartes is of Opin 
hat the Fibriue, 5 the medullary Part of th 
Nerves, being ſpread in the Retina of each Eye, have en 
of them correſponding Parts in the Brain; ſo that when "ak ;; 


of thoſe Fibres are ſtruck by any Part of an Image, "BY, 


7 
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the infinite Skill of the Contriver of this ſo noble 
Part, and oft the exquiſite Art he employed in the 
mation thereof. But the Defign and Skill of the 
ite Workman, will beſt be ſet forth by, 
6. Surveying the Part and Mechaniſm of this 
airable Organ the Eye. And here indeed we can- 
but ſtand amazed, when we View its admira- 
= Mack 9 F DHS Au ble 
eccponding Parts of the Brain are thereby affected, and 
Soul thereby informed, c. But ſee more hereafter 
er Note (oo), from Cartes himſelt. el 
omewhart like this is the Notion of our judicious Dr. 
Wes, who thinks the Optick Nerves of each Eye conſiſt of 
ologous Fibres, having their riſe in the Thalamus Nervorum 
rum, and thence continued to both the Retine, which 
made of them: And farther, that thoſe Fibrive have the 
e Paralleliſm, Tenfion, &:. in both . and conſe- 
atly when an Image is painted on the ſame correſpond- 
r Parts of each Netina, the ſame Effects are 
duced, the ſame Notice or Information is carried to the 
amus, and ſo imparted to the Soul, or judging Faculty. 
at there is Yuch.an,*Ouotordleie between 'the'Retine, &c. 
makes very probable, from the enſuing of double Viſion, 
the Interruption of the Paralleliſm of the Eyes; as 
n one Eye is depreſſed with the Finger, or their Smpho- 
n by Diſeaſe, Drunkenneſs, r.. And laſtly, 
at fimple Viſion is not made in the former Way, viz.bya- 
WE uflation or Conjunction of the Wick: Nerves, he proves, 
use thoſe Nerves are but in few —_— decufſated, and- 
one conjoined otherwiſe than by a bare Contact, which: 
particularly manifeſt in Eiſnes; and in ſome Inſtances it 
0 _ 1 they have been 8 er any 
le Viſion enſuing thereupon. g. - Ophthalmogs, 
. 11, & 5, and Nees Viſ. Theor. Paſſim. | 
What the Opinion of our juſtly eminent Sir Iſaae Neavton is, 
y be ſeen in his Opticks, Qu. 15, Are not the Species of Obje#s 
with both Eyes, united where the Optick Nerves meet before they 
e into the Brain, the Fibres on the right Side of both Nerves uniting. 
, &c. For the Optick Nerves of ſuch Animals as lookthe fame Way 
bb both Eyes, (as. of Men, Dogs, Sheep, Oxen, &c.) meet before. they 
pe into the Brain ; but the Optick Nerves of ſuch Animals, as do. uot 
the ſame Way ith. bath Eyes, (ws of Fiſtes, and of the Cameleon) 
wot meet, if I am rigktly nfermed. Newt, Opt. Q. 15, 
H (7) Nigre 
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common to the reſt of the Body 


© | Boox N, 
ble Fabtick, and conſider the prodigious, ExaCineſs, 
and the exquiſſte Skill employed in every Part mi. 
niſtring to this noble and neceſſary Senſe. To pa 
by its Arteries and Veins, and ſuch other Pam 


on its Muſcles. ,.'Thele. we ſhall find exactly ad 


neatly placed for every Motion of the Eye. Let wil 


view its Tunicks, and theſe we ſhall find ſo adm. 


ably ſeared, ſo well adapted, and of ſo firm a Ter 


ture, 48 to fit every Place, to anſwer every Oc 


ſion, and to be Proof againſt all common Incon wu 
niences and 1 Let us examine its thief 


ſe we hall find all of exquiſt 


Humours, and t 


Clearneſs and Tranſparency, for an eaſy Admiliaſf 


of the Rays; well placed for the reftacting of then 


and formed particularly the Cryſtalline Humoui 


y the niceſt Laws of Opticks, to collect the wa 


dring Rays intq à Point. And to name no mot] 


let us look into its darkned Cell, where thoſe cut 
ous Humeurs lie, and into which the Glories of tk 
HeavZhs and the Farth are brought, and exquiltc 


wal p repared by Means of its 991 2 Apertur 
| or noxiou 


and Gylour, to fence off all the uſel 


Rays; and within, as well coated with a dark It z 
gument, that it may not reflect, diſſipate, or ay 


Way confuſe or diſturb the bengficial Rays (4). 


* * 
- + : . " 
—— i. 1 1 4 — & — „* 


; (9) Nigra e Uvea] us radios (ab Oculi fumdo ad anterioremein F 


„* 


partem 'reflexos) obumbret; 18 bi (ut ait clay, Carteſſut) ad Oculi fit 


dur retorti thidem corfuſam vifiozem efficerent, Alia forſan ratio l. 
jus pigredinis ftatuatur, qudd radii in viffone ſuperfini, qui ab ohe. 
bateralibus proveniunt loc ritu abſorbeantur. Ita enim d loco obj" 
interdia” objecta optimi intnemur, quia radii tunc tempeyis caycunfiþ 
hthal. c. 3. ſect. 5. | 
C.] Ain. 


A 
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But to deſcend to Particulars, although. it would 
ea great Demonſtration of the Glory of God, yet 
— take up too much Time, and hath been in 
Wome a done by others that have written of 
od's Works. Paſſing over therefore what they 
ve obſcrved, 1 under each principal Part 
Fre a tranſient Notice of ſome Things they have 
Wraitted, or but flightly ſpoken of. 

And my firſt Remark "ſhall be coticerning the 
Wuſclcs o — Eye, and their Equilibration. No- 
Ping can be more manifeſtly an Act of Contrivance 
ad Deſign, than the Maſcles of the Eye, admir= 
y adapted to-move it any, and every way ; 
nk downwards, to this Side or that, or 8 
et we pleaſe, or there is Occaſion for, {6 as to 
ways —— that Paralleliſm of the Eye, which is 
ceſſary to true Viſion. For the Performance of 
rhich Service, the Form, the Poſition, and the due 
ength of each Muſcle is admirable. And here 
ight Inſtance the peculiar and artificial Structure 
the Trochlearis, and the Augmentation of its 
Wower by the Trochlea (r); the Magnitude and 
Wrength of the Attollent Muſcle, ſomewhat ex- 
| eding that ot its ar, app, ; the Pee Muſcle | cd 
1 A 85 ed 


. 
1 — 


— 


— . , infiniaiendeoinjicn 
ine indies evadit manifeftins, Mirantur omnes Trochleaver tw 
Hominum & Onadrupedum, & quidem jure * ſed admiratiomem 


a em ſuperat, quod ſine Trochlel oculum mouens in Avibus meu] 
2 2 us Woche long e arti ficioſiꝭ 1445 Nit itandi Membrane i. Blaſ; 
Pat. Animal. p. 2. c. 4. er Henon. 


Muſculum Trochlearem] per imer medium troc hleam tranucs 
„ nunquam imtyvor, guy 4 almirabundus mecum, O Gn de, exclamen, 
4e, 40 v ,das, dd tal dl unNνν,œ-n;. J. C. Surat 


Ker ff, Arad, 9. te F. Org. & Rat, ©: * Fed. 4. p. 46. 
K > | ( Oh 
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called the Seventþ or Suſpenſory'Muſecle(s), pival 
6 Burt by Neadbe 6 the prone Pod of thei 


Bodies, and trequent Occaſions to hang down thf 
Heads: And T might ſpeak alſo of the peeuliar of 
rien and Inſertion ofthe Jozwer Oblique Maſcle (il 


ww 


which is very notable, and many other Things re: 
ting to theſe Parts; but it would be deco 0 d 
ſcend too much to thoſe admirable Particulars. An 4 
therefore to cloſe up theſe Remarks, all I ſhall 6M 
ther take Notice of, ſhall be only the exquiſite 5M 
quilibration of all theſe Oppoſite and Ava 
FLYIOWS „ 27 K 1 + SOIT TERTTT. uſch 


(=) Obſervare eſt quod Quadrupedes, qui oculos in terram prom, 
pendulos gerumt, Muſculum peculiarem habent, quo Oculi globus ſuſy 
Altur-=— Hoc: Muſculo Bos, Equus, Ovis, Lepus, Poreus, Ec, pri 
font : hoc etiam Canis inſtruitur, ſed alio mods conformatum | 
Willis de An. Brut. p. I. c. 15. Fn 4 
Of this Opinion alſo was Bartholine, Anat. I. 3. c. 8. and! 
vers · other eminent Anatomiſts. Ht 

But Dr. Briggs is of Opinion that the Aduata, and the oui 
Muſcles ſufficiently anſwer all thoſe Ends aſcribed to H 
Muſcle by former Anatomiſts, and thinks Probabilizs im 
eſſe bans Maſculum nerui Optici attionem (per vices) confirmare, n 
Frono-Brutorum inceſſu & copioſo affiuxu humorum debiliretur, Owl 
thal, c. 2. ſect. 2. A RR I; | 
The Muſculus Suſpemſorius being in the Porpeſs, as well i 
Brutes, Dr. Dien thinks the Uſe of it is not to ſuſpend ii 
Bulk of the Eye; but rather by its equal Contraction of ui 
Solerotis, to render the Ball of the Eye more or leſs Spherical 
and fo fitter for Viſion. Ty/ſon's Anat. of the Porpeſi, p. 29, MW 
o Muſeulus obliquus inferior oritur a peculiari quodam foramin i 
| Iatere Orbite oculavis facto, (contra quam in ceteris, &c.) quo ft Wh, 
ex und parte a Muſculo tochleari, 2 vers ab bujus Naa 
commodiſſim poſitione, Oculus in equilibrio quedam conſtitutus, irrt 
obtutu verſus — feratur, nec = juſto accedat — imernum o 
ternumve canthum ; que quidem Libratio omnino nuta fuiſſet, aljq# 
bujus Maſculi peculiari originatione (cnjus ratio omnes hucuſque A 
tomicos latuit.) And ſo this curious Anatomiſt goes on 
ſhew farther the ſtupendous Artifice of the Great Creat 
in this Poſition of the Obligue Muſcles, Brigg Nova Viſ. Tie 
2. 11. eo libro, © | | ” 

| ( Beſids 


ts = Si” Fro 
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i. E of the Be. rot 
1 2 [cles] affected partly b "the Equality of the 
i 


which is the Caſe of the Adducent and 
Fducens Maſcler; partly by theirpeculiar Origin, 
tbe e = 275 8 * 10 _ Caſe 
| the 0 4 ; y by the na- 
N | | 3 rk oh the Eye, which is the 
44 feof the Attol lem and Depriment Muſcles By 
is ſo girious and hct a Libration, not only un- 
emly Oontortions, and incommodious Vagations 
the Eye are prevented, but alſo it is able with 
and ExaQnels to apply it felt to 

* Object. 


NA to the Tanichs of the Eye; many Things 
ght be taken notice of, the ious Fineneſs of 
e Arachnoides,the acute Senſe of the Retina, the 
licate Tranſparency of the Corner (2), and the 
m-and Texture of that and the Sclerotica 
3 and of them, in theſe and every other 
dea, i in the moſt accurate Manner adapted to he 
Face in, which 1725 and the Buſineſs 3 it is there to 
70 My - perform: 


G) Beides thoſe — Motions Sick the Fre te ye re- 
ives from the Oblique Muſcles, and I may add its Libration 
W in ſome Meaſure, ſome Anatomiſts aſcribe another no 
A confiderable Uſe to them; namely, to lengthen and 
erten the Eye (by E ande eſſing 5 to make 
correſpond to the Diſtances of all Objeds, according as 
ey are nigh or far off, Thus the i . — Dr. Xl; The 
ent Humour being the thinneſt and moſt liquid, eaſily changeth its 
7585 when either the Ligamentum Ciliare contracts, or both % 
7 Muſcles ſqueeze the middle of the Bau of the Eye, to render 
ong «vben 20 ars too near us, Keil Anat. Chap. 4. 
ect. * See Note () 
00 22 A's preter Nen, and nibil poteft Me canidiut, 
iam perſequi potuiſſet in Senſibus ? que primum Oculos 
— tenniſſ mis aalen, S ſepiit q qua Nn perlucidat ferit, 
Per eas cerni poſſet : — ut continerentuy. Cic. de Nat. 


Dear, . 2. C. 57. 1 
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10 Of the He. BGO 
But for V Sample, take Nu | 
ofa that Part ofthe Lena whichmakes the P,i« 
, It hath-beenobſerved.by othets,\particululh 
2 - enen Ar &); That as we uf 
forced ; to uſe; various Apertures to pur Optid 
Glaſſes, ſo Nature hath made a far more compł i 
Proviſion in the Eyes of Animals, to ſlut out hd 
much, and to 2 ſufficient Light, by the Dig 


tation and Contraction Do e 1 
ſerveth our eſpecial Remark, that = 
in divers Animals of divers 2 0 1 


culiar Occaſions. In ſome particulary 
it is raund; that being the m | 
the Poſtice — and the U we — 
them both by Day and Night. In ſome other A 
nimals, it Cx lidg iſn Form; in ſome Tra 


1 withits Aperture large; which is an if 


9813 411 . 14113 10.4124. mira 


Sr nn "i 


It is eaſy ta he esel hari Pai open | 
dark Places; asalſo when we look at A diſtant Obje ech 1 | 
rats by. an Increaſe of Light, and 2 the Objechaf 
This Motion o& the Pahl {ome ſay, is effected by dj 
— — and ſtrait Fibre of the Dea, and ſame attribute ui 
che Ligamentum Ciliave. Let I have no great doubt but tu 
they both concur in chat Action, and that the Lięamenuſ Nac 
Ciliare doth, at the ſame Time the P upil Or ſhuts, diu | 
or compreſs the maln, and bring it nigher unto, or can 
it farther off the Retina. For the —— ofthe Ligne 
Ci/iare, and its two Sorts of Fibres, drawn with the Helpdf 
a Microſcope, I ſhall refer to Mr. Conper's Anat, T. 11, | 
(z) in Bere, Capra, Eguo, Ove, & quibuſdam' akis elliptics „ 
(up Alla) wt 60 magis in biſce forſan — ue prono inceſſu ui: 
won is 2 queritant radios laterales ad mala S incommoda utvins] I 
anda admittat. tiggs's Opthal. C7. 3 6. | 
1 erecto, ali. on caput evigere, E quaquaverſus ms Mit 
Nicere ſolitis, plurima — objeBa, tum ſupra, tum infea, tum 6 lat" Wai, 
prropue———Tifu excidiuntur ;, quaprepter Oculi Pupila rtuvis d, 


Get, wap Attannen levi, e. caput fore ſemper a 
tan 


nicable Proviſiom for ſuch Creatures to fee the bet- 
er Jlaterally;-and thereby avoid Inconyenicucies, as 
el as help them to gather their Food on the 
us the Fiſſure of the Pupil is erect (aa), and alſo 
apable of ng wide, and thutting up cloſe. 
be latter of which ſerves to exclude the brighter 
Wit of the Day, and; the former to take i fle 
Wore faint Rays of the Night, thereby enabling 
ofe Nocturnal Animals (in Whom generally this 
ect Form of tlie Pupil is) to catch their Prey with 
e greater Facility in the Dark (569, to ſee upwards 
d downwards, to climb, G&c. Thus much for 

ie Lic en morons 1 The 


A 25 1 rn | , der =" 

tum que coramy & paulo a latere | 

apropter Pupiuaollanga eft, Oc. Willa de Anim. Brut. 
Th, | or | 

(aa): T 


Oculi Pupillam, qttaſs jubare inſito, illumitlare, ut res noſtu, in 
ebris poſetas conſpicere valeat: quare in Fele plurimùm illuſtrir et: 
Homini, Avibus & Piſcibus oy This Illumination he ſpeaks 
f, is from the Tapetum, in the Bottom of the Eye, or the 
Mining of the Retina, round the Optick Nerve. | 

hBeades which, he ſaith, the {ris hath a Faculty alſo, in 
ene, of darting out Rays of Light, ſo as to enable them to 
ee in the Dark: Of which he tells this Story; Novi quendam 
e calidiori preditum, qui poſt uberioram vin generoſs potum in 
octe atrat , ſive tenebris profunais, literas diſtincłs legere potuit, Cujrs 
„is videtur eſſe, quod ſpiritus animales velut accenſi, adedgue ab bac 
a itradiantes, jubare inſito Medium ilaminahant, Willis 1 

. | H 4 : 
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104 Of rbo\Bje, Dor 
to the Humours of the Eye, and that only concem 
ing the Mechaniſm of the Cryſtalline: Humour 
not its incomparable- Tranſpateneyʒ nor its ex 
brance (ec), that conſtringeth and dilateth it, a 

Ring 10 7225 


* * * " 
a. oh oo a x ad" + 3 * , he. % pa 4 : „ F * 
0e 110 A2 053 £ 7 bu | in?. 
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Such another Thing, Pliny tells us, was reported of Twill 
Can ; Ferunt ib. Cf. nec ali gemitunum martutipn, fuiſſe L 
vt expengeſatins nottu paul; Th bond alie modo quam luce clara, of 
terium. Nat. Hilt. I. TI. c. 377. 
80 Dr. Briggs; Virum ſans calidæ indelis doi in Comit ata Wi 
forienpargepiem, eee oft: ache mt y 
eue adnodim in In ohſcuro (ubi eade m mibi vix apa 
eriazit. Huus vero Oenuli (ifs. quod Pupiltas infigiiores ob timer 
"Aleorum formatione neutiquam diſtrepabant. Ophthal, c. 5. fed. i 
(er) The Tunica Arumea is taken Notice of by Friar Bay 
who balls it, Tela Aranea, and ſaith; in hade contineturglaiſ 

vel Cryſtalimum. Rog. Bacon's PerſpeR. Diſtinct. 2. c. 3. 

wrinkling of this and the Cornea (as the Skin is of old Perſaſ 
he thinks is the Cauſe of che Obſeurity of the Sight in ſuſ 
Perſons; Baton Ib. par. 2. c 2. But this Tumict ſome deny, wil 
4 ers allow of Dr. A. AA. Of Trinity Cologe, Dublin, in J 
Relat; of Anat. OH. in the Byes of Animals, in a Letter to 
Boyle, Ann. 1682. annexed to his A. Account of the 7 
burns in Dublin, p. 5.) affirms the Tana Arancs, and full 
I bave often ſeen it before tcvas expoſed to the Air one Minute, note 


C 


anding what Dr. Briggs ſaith to the contrary, & o. But Dr. Bri 


is Opinion is, Humer Cryftallinus, niſt atri diutius expoſitu, uf 
leniter cot us (inflar latlis) — — gu —5 44 
Tunica Aranea dicitur, cum | fii tantum adventitia, ut in Ocule l 
recens exetfo appareat. Briggs's Opthalm. wh date au 
The Cryfa#ine Humour: being of a double Subſtance, ol 
wardly like a Jelly, towards the Centre as conſiſtent as ha 
Suet, upon occaſion whereof its Figure may be varied; whid 
Variation may be made by the Ligamentum Ciliare ; Dr. C 
doth, upon theſe Accounts, not doubt to aſcribe to the L 
mentum Ciliare, a Power of making the C e more Cov 
vex, as well as of moving it to, or from the Retina, 86. 
Greco's Coſmolog, Sacy, I. . r. 4. Now it is certain by the Law 
of Opticks, that ſomewhat of this is abſolutely. neceflary u 
diſtin& Viſion, inaſmuch as the Rays proceeding from nigh 
Opjects do more diverge, and thoſe from diſtant ay 11 p! 


. 
* 


— — — 


55 1 5 — that the Cryfeune Humour ſhould 


made more Convex, or more or elſe an Elongation, 
——— Bye, or of the Diltance berween 92 


2 judge) denies the L. 
t g (10 a Es Ee * 
r contrary 2 2 n of moſt former Ana- 
miſſs; yer there is great. R N 
— inmy Opinion, from the Ob eryations of the French 
ſts, of the Cline of the Eye, of the Gemy or Chamois 
Ty, "The bras nh ry hi al 
450.4 dpes ſepar rom the Cryſtaitinus, I45 ß; 
he { „ veer alſo favour the Surniſe of Dr. G- Grew, 
a of N Fibres of the Ligamentum Ciliare on 
and Dilatation on the other eee 


Fibres of the Ligamentum Charge 
2 5 SLY, the nf yd 


woluntary Dilatation, libe that of the be 

this Aion may augment, or dimini ing the Gn 

linus, — as the Need which Le yay) NN 

| it to have on the Eye, to ſee more ' clearly and dftintth. — 

; (crip. of a Bear E. 255 f 

ice my penning the foregoing Notes, . as critically 

me | — diſſecte many Eyes Eyes of Birds, Beaſts and Fithes, 

13 y found the Membrana Arachnoides, and will under- 

e — ma it any one, with great Eaſe and Certainty. It 

lo tranſp 2 as not to be ſeen diſtinct from the 

But if Cornea and Uwea be taken off before, 

a vitreons Humour behind i it, and the out - ſide of the Cry- 

ne be gently cut, the Arachneides may be ſeen to o and 

C will eaſily leap out, a from the Lige- 
Ciliare ; which — it would not do: For it is 

the Arachnordes braced to the Ligamemum Ciliare, This 

zmbrane of Tuniek, in the Ox, is ſo ſubſtantial and ſtrong. 

Wpugh ghthin, that it 7 to, or finksunder the ſharpeſt Lan- 

and requires ( - ſo bony and weak a Membrane in Ap- 

a xrance) a ſtrong Preſſure to pierce it, 

hi (dd) As Birdsand Fiſhes are in divers Thi conformable, 

in ſome Sort they are in their 1555 to enable it to corre- 


ond to all the Con ergences, and Divergences of the Aud 


If wat 


nigh 
ject 
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306 Of thedlje) Boon if 
Odje&s-arc far off or near, hecauſe theſe 'Thinf 
an hat are uſually taken notice of; butthat wd 


1 n 9 . 
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* 


Thich the Variations of each oF the Mottume may prod | 


For this Service the Tunica Choroeides, (in Fiſhes — 2 ml 
Abe urn ee 2 the Borrom, of ng round the O 
Nerve, at a {maſt Diſtance from ity which Means in 1 


ne they are able to eonttact, and dilate the Chorseid of 
ereby to lengthewatid'hortew the Eye: For the helpin 
which Service, Iimagine it is that the Olvrotider,” and S 
are in a great Neafu Spares that tho Chorecides may bu 
this greater Tiberty'of ing upon the Humours within, 
Bit in Birds; have my ſelf found; that although the ul 
weide, be parted frony'the Scleratica z yet tho c s hat 
Muſele, but inſtead therepf, a curious pectinated Work, ſe 
on he Optick Nerve, repreſented in Fg. 2. In vhich 
B. d. repreſents the Chi, and Slereties; 4. b. the P 
the Omi Neves; that is within the Eye; bi v. v. the u 
Hunte ; 4. J g. l. the Pecten ; b. i the Oryftalline, Foro 
Reception of this Pettex, the Optick Noro comes farther wil 
zin the Eye, than in other Creatures, The Structure of 
Petter, is very like that of the Ligamentan Oiliare; and in 
Eye of a Magpye; and ſome others, I could perceive it u 
muſculous towards the Bottom. This Peer is ſo firmly 
ed unto, or embodĩed in the vie Humour, that the val 
Humour hangs firmly to it, and is not ſo eaſily parted fron 


+ 11 4 1 _ a ; | 
By which Means all the Motions of the Peter are ef 


communicated to the eilen Humou, and indeed to alla 


1 


| 


tained in the Choreider,” And foraſmuch as the Cala * 
connected to the vitreout Humour, there fore alſo the Altera 0 
in the o Humour affeRt all the CH]; and the u 
Halls is hereby brought nearer unto, or farther from 1 
Retina as Occaſion is xo 
Beſides all which Odferrables i the Cloreeides, and ins 
Eye, Ihave alſo found this farther remarkable in the Sn Gar 
and vuter-part of the Eye of Birds;-viz. That the fore . . 
ofithe Sciewtica' is horny and hard, the middle-part thin is U 
Aexible, and Braces itirervene between the fore and hind- as! 
running between the Choi], and Selerotica 5 hy which M01. . 
rhe Cornea, and back=part of the Eye, are brought to WE. T 
== Conformity, that the reſt ofthe Eye hath. any 
The great End . of this fingular and curious o.“ 
faratus in the Eyes, both of Birds and Fiſhes, I take to Mer 


. To enable thoſe Oroatures too ſee at all Diſtances, far © 
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ſhall obſerve is, — Dt and Finery 

f its conftitneritParts, it being, to ſome 

te nice MicrocopicalOberranoma(er), compoſed 

ppp =p and theſe" made 2 
: va GOT 5) ( JOott . 7 

ni WY Thick gh: which (penalty in Waters) req quireth * 


fe ca cnabl Cnr den thei Doren Bills BY er 
ſe, to enable ee their at their Bill's = 
each the utmoſt Dancer their hi high Lights end enable them 
views astoTec orf great Trat᷑ts of Sea ot Land, whither 
y have Occaſion ta 155 dr to aud le Weems or ande 
Pues! in the Waters, and 
1, when the 10 N n Trees, 5 or rake 0 2 in 
mals to adapt th 
— Even 


* Opec oenable' tho 175 


Refractions of 
"oy it PITS 125555 15 aL according as it is rarer 
denſer, more opc le as is manfeſt from the 
wed and ing — Mr: i” Leden Experiment in Pl. 
. No. 257, and ſome other Experiments fince | of 
* -commended Mr. Hawksbee, both in natural, rarify d 
mpreſſed Air; in each of which, the Refractions con- 
ply. varied — Proportion to the Rarity or Denſity 
37 Air. VI. eee 7. — 4 Sc. 
Befides this Conformity in general, between the Eyes of 
rds and Fiſhes, Du Hamel tells us of a ſingular Conformity 
© , and that is, that the cine is globous, 
n Eiſhes, to ena le it to ſee and purſue its Pre er Wa: 
Which F. Faber, in Mr. Willughby ſaith, they do with wor- 
ul Seoiftneſs, and for a long Time, Will. Oraithol. p. 3299 
ee) The Cryſtatine Humour, when dry'd, doth manifeftly 
dugh appear to be made up of' many very thin ſpþ 
mme, or Scales lying one u * another. Mr. Lew 
kons there may be two thouſand of them in one cee, 
m the — to the Centre, Every one of theſe Scales, 
faith, he hath diſcovered to be made up of one ſingle Fj. 
or fineſt Thread wound, in a moſt 5 ndous Manner, 
je Way, and that Way, ſo as to run ſeyeral Courſes, and meet 
many Centres, and yet not to interfere, or croſs one a- 
ther, in any one Place,” In Oxen, Sheep, Hogs, Dogs and Cavs, 
> Thread {preads into three ſoveral Courſes, and makes as 
ny Centres: In Whales five; but in Harer and Rabbets only 
4 In the whole Surface of an Or's 0 ryſtalline, ho reckons 
ap . more than twelve thouſand Fibres juxtapoſited. 
the right and clear Vnderſtanding of the Manner of 


which 


1 
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108 Of the De. Boox Ig 
fingle miimuteſt Thread or Fibre, wound round ay 
round; ſo: as not to croſs one another inn any 64 1 
Place, and yet to mect, ſome in two, and ſome ij 
more different Centres; 2 Web not to be wou 0 
n Opricłk Lens, not to be tn by any & 
i e To cod STR 

, To conclade the Parts of this admin 

ops 


Seat make only one Remark. more, ul 
about its. Nerves. And here, among oth 
the admirable Make of the Optic Nærbet mig 
deſetve to be taken Notice of in the fitſt Place, tif 
Madullar y Part (27 ee ene Brain it 
che T agated fromthe Meninger, u 
terminating Fo Coats of the Eye, and their cal 
modious pe the Ball the Eye, i in ſoul 
ditectly oppoſite to the Pupil of the Eye, in oth 
Se + towards one Side (gz). But moſt of tia 
Things have been treated of, and the Conveniet [ 
hereof ſet forth by e that, os Written q 
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ps } oe 


1 


. : hed * d 3 
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Sch admirable: Piece of Neben, 1 ſhall refer wii 
Cuts n in Phileſ. Tranſ. No. 165, and 193. Ti 
Truth: hereof I have heard ſome ingenious Men queſta 
but it is what I my ſelf have ſeen, canſhew to any Boll 
wich the Help of a good 8 
S. Malpigbi obſerved the iddle of tlie. Optick Nerv 
the d- Ei, to be nothi elſe but a Meftbran 
ded according to ite Length in many Doub es, almoſt li 
Fan, and inveſted by the Dura Mater; whereas in Lad 
nimals it is a Bundle 96 Fibres, Viae Phi. Tranſ. No. 2). 
- (ag) Certiſimum eſ, quod. in omnibus Ocuſis humanis (quos Jai 
t mibi diſſecare contigit) Nervus opticus Pupilla e diametro opponitur, 4 
Brigg's Opthal. cap, 3. ſeck. 13. Ita lis de 4vim. 4 Þ 
1. c. 15. 
1 Nervi Optici in nobis, ae in Cane, Fele (&. is ceteris fuſe 0 
malibus calidis) ad fundym Oculi delati Paptile regtoni profpic! 
dum interim in 4. uddruyedibus, wti etiam in Piſcibus & Vow 
« Tas, obliqus ſemper ute Sclerotidi inſeruntur. Unde, Willis 1 
dap. 7. ſect. 11. (+) *"i 


a 2 Na * 
Ae wee Amen ecke the Notice only of 
Wiſe Provifionthe Creator hath made the 
tion of the Eye, by uniting into one the Third 
of Nerves, called the Moror'y Ner eb of. 
ch of which ſending its Branches into each Muſcle: 
each Eye, would cauſe aDiſtortion in the Eyes; 
Wt being united into one, near their Inſertion into 
> Brain, do thereby cauſe both Eyes to have the. 
e Motion; ſo that when one Eye is moved this 
ay and that Way, to this and that Object, the 
er Eye is turned the ſame Way alſo. 
Thus from this tranſient and flight View (I may 
it) of the Parts of the Eye, it ears what an. 
irable Artiſt was the Contriver thereof. And 
in the eee, l 
Lesent h and laſt Place, let us conſider what Pro- 
on this Admirable Artiſt hath made for the ard 
dd Security of this ſo well formed Organ (ii). And 


here 


N * 
* 


bb) This Pair is anited at its Riſe ; ewhence is commonly FROST 


Anat, Libellus 3. w_ 9 | 
#) Among all the other Security the Eye hath, we _ 
kon the Reparation of the Aqueous Humour; by which 
zans the Eye when wounded, and that in all Appearance 
7 dangerouſly too, doth often recover its Sight: Of which 
. Verzaſcha gives divers Examples Ancient and Modern. 
is from Galen, of a Boy ſo wounded, that the Cornea fell, 
became flaccid, but yet recovered his Sight. Other fuch 
e Inſtances alſo he gives from Realdus Columbus, Rhodius, and 
Ipius ; and one that he cured himſelf in theſe Words; Ege 
Nobiliſſimi viri fihiola ſimilem cauſam obſervavi ; hac dum leyibns de 
ſts cum fratre altercaret, iſte iracundis percitus cultellum Scriptorium 
prebendit, & ſororis oculo vulnus infligit, inde bumor aquens ef- 
vit. Vocatus preſentem Chirurgum juſſt ſequens collyrium anodymum 
ea tepide ſæpius admovere. Receipe 49. Planta. Quatuor 
. Feſar. Sanicul, Euphraſ. ana Trochijc, alb, Rhaſ, cum Opie 
| | duo 


ee 


EF, d with a nice made Cover (Kt). 85 1 4 
mours, ee AF MAAS tend: 


un north 1531290 ,507 0 __Propag F 


das Strip, — ——— — . 
N payee cos compeſcuit, vulnus ſccauit & ſenauit. Hine po 
guot- menſes Humor Juen ſacrrev. Nam viſus ſed 9 
femmo paremmm gi  redivir.” B. Verzaſchz „ Me 
cx. Obſ. 14. Wh fs 
Another Sars ofthiaKind, v was 2 by Dr. Da 
Major upon a Gooſe; Ann. 1670, the Aqueous Humour ob 
whoſe Wes! they let out, fo.that the Eyes fell, and the Go 
became quite Blind: But without the Uſe of any Medici 
in about two Days Time, Nature repaired the — | 
mour again, the 1 returned to their former Turgency,u 
the Gdole was in — produced Seeing before twe 
or thirt . Epbom, Germ. T. 1. ad Of, it 
rom the [oP uſe, I doubt not, it was that the Eyed 
Gentleman's Daughter, and thofe of a Cock, when wound 
ſo that the Cornea ſunk, were reſtored b o a Lithuanian ( 
miſt, that pagled for a Conjurer, by the Uſeof a Liquor foul 
in May, in the Veſiculz of Ein Of which ſee Mr, kl 
Catal, Cantab,: in Uimus from Henr, ab Heers, l 

_ (4k) Palpebre, que funt tegumenta Orulorum, molliſſime tau, 
lederent aciem, aptiſſime factæ, & ad claudendes Pupilias, ne q# 
incideyet, & ad aperiendas ; idque providit, as idemtidem fieri oe 
maxim celeritate, — ue ſunt Palgebræ tanguam vallo ji 
qunibus & apertis Oculis 2 quid incideret, repelleretur, & ſomm « 
nidentibus, cum Oculis ad cernendum non 'egeri wt 22 — 
involati, quieſcerent, Latent praterea utiliter liter B*exce 
partibus — Primum enim ſuperior * ap ] 
rem & capite, & fronte defiuentom repellunt, Gene de inde ab ws A 
parte Ara ſubjefte, levitengus eminemtes, + Cicer, de Nu 

a. C. 57. 

Tach, in the Perſon of a Stoick, having ſo well accoundſ 
for the Uſe of the Eye-Lids, I ſhall for a further Manifeſtr .f 
tionofthe Creator's Contrivance and Structure of them, tali 

Notice of two or three Things: 1. They conſiſt of a thin anlf 
flexible, but ſtrong Skin, 'by which Means they the bet! 


We, clean, and — — 2. Their Edges are for By” = 


| 


. » 

* —_—_ Þ * — x" *+ ts 4 28 
ict tt 100803087. bus 1 226 
T with a ſoft Can 
1 with 4 


ed the bettet &. do | 
+ the better. 3. 7 5 Cartilages 5 2 Palliſade 
if Hairs, abe ye of the Invaſion 


Ranges, to keep off Motes, and to ſhut out too exceflive 
cht, Sc, and at the ſame time toadmit of (through their 
rvals) a ſuificient Pallage for Objects to approach the Eye. 
dit is remarkable; Thattheſe Hairs prow but to a certain, 
hmodious Length, and need no Curt, 4s many other. 
irs of the Body do: Alſo, That their Points ſtand out of 
Way, and in the Upper-lid bend upwards, as they do 
awards in the Lower-lid, whereby t Cy e well adapted 
eir Uſe. From which laſt Obſervab I we may learn 
critical and nice the great Author of Nature $9; 5 ui | 
ven the leaſt and moſt trivial Conveniences belonging to 
al Bodies; for which Reaſon I have added it to Twlh's 
marks. And more might have been added too, as particu- 
y concerning the curious Structure and Lodgment of the 
be Muſcle, which opens the Eye-lids ; and the Orbicularis 
Circular one, that ſhuts them; the nice Apparatus of 
nds that keep the Eye moiſt, and ſerve for Tears; together 
h the Reaſon why Man alone, who is a Social Animal, 
h exhibit his Social Affections by ſuch outward Tokens as 
rs; the Nerves alſo, and other Organs acting in this Mini- 
. I might alſo ſpeak of rhe Paſlages for diſcharging the 
rfluous Moiſture of the Eyes through the Noſtrils, and 
ch more of the like Kind. But it would take up too much 
om in theſe Notes; and therefore it ſhall ſuffice to give 
y ſuch Hints as may create a Suſpicion of a noble OEcòno- 
and Contrivance in this ¶ had almoſt ſaid) leaſt conſider- 
e Part of the Eye. But for Particulars I refer to the 
„ atomiſts; and for ſome of theſe Things, particularly to 
=. uus Cereb, Anat. and d 4nim, Brat. Re Mr, Cowper's 
egant Cuts in the 11th Tab. of his Anatomy. | 
o the Eye-lids we may add another Guard afforded the 
Wes of moſt Quadrupeds, Birds, and Fiſhes, by the Ni#ita- 
b-Membrane, which Dr. Milli gives this Account of, Pluri- 
s [Animalibus] quibus Maſcu/ns ſuſpenſorious adeſt (which, 
Wmitation he need not to have added) eam alter Mambra- 
ns 1onceditur, qui Juxta interiorem oculi capthum ſitus, quando el: 
| wy | alt 


: 2 
ww One Be. B00 
Birds (/), ſome Part of thoſe Tuticles have th 
Nature and Hardneſs of Bone or Horn. 
But for Creatures, whoſe Eyes, Tike the reſt 
their Body, are tender, and without the Guard of 
Bones; there Nature hath provided for this necel;M 
ry and tender Senſe, a wonderfu? kind of Gu 
by cndowing the Creature with a Faculty of wit 
drawing its yes into its Head (mm), and lc Join 2 
them in the ſame Safety with the Bod. 
Thus have I ſurvey d this firſt Senſe of Aninulſ 
I may ſay, in a curſory, not accurate, ſtrict Mann 
r .... 
aten, Oculi globum fere totum obtegit, Hujus aſus eſe vide, 
tum Beſtie inter gramina, &c. capita ſua propter victum cape 
demergunt, hic Muſculus Oculi Pupillam, nt a ſtipularum incur/ubl 
atur, oculit, munitque. De Anim, Brut. p. I. c. 13. 
This Membrane Man hath not, he having little Occ:i 


+ # * 


to thruſt his Head into ſuch Places of Annoyance, as Bei 
and other Animals; or if he hath, he can defend his Il 


vi, 


with his Hands, PE Jirds (who frequent Trees and Bull 


and Quadrupeds, ¶ Hedges and og rae) and who ll 
no Part rea . like the Hand, to fence 6 Annoyan 
theſe, I ſay, have this incomparable Proviſion made for ii 
Safety of their Eyes. And for Fiſhes, as they are deſtu 
of Eye-Lids, becauſe in the Waters there is no Occaſion 
a Defenſative againſt Duſt and Motes, offenſive to the Il 
of Land-Animals, not to moiſten and wipe the Eyen 
the Eye-Lids do, ſo the Nifitating-Membrane is an abut 
Provition for all their Occafions, without the Additionef! 
Eye-Lids. ey "ti fi 
And now, if we reflect, are theſe the Works of any 
but a Wiſe and Indulgent Agent? 1 
(1) Although the Hardneſs. and Firmneſs of the Au 
or Scleretica in Birds, is a good Guard to their Eyes, yet 1. 
not think it is made thus, ſo much for a Defence, as to u 
niſter to the lengthning and ſhortning the Eye, mention 
before in Note (cc), X | 
(mm) Cochleis oculorum vicem Cornicula bina pratentu in 
Plin, Nat, Hiſt, I. 11. c. 37. See more of the Eyes of & 
before in Note.(k); and in Note (7), I ſaid that 1 ſuſpect 
Mole alſo might thruſt out, or withdraw their Eyes more 
lefs within the Hair or Skin. 6 
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MNIIATC g the prodigious Workmanſbip thereof j 
u fo, as abundantly to demonſtrate it to be the 
& the Work of no leſs a Being — | 
Wiſe Potent, and Indulgent Creator (un 
2 ponds lefs could ſo admirable an Or- 
Wn, ſo adapt all its Parts, ſo adjult it to all Occas 
ſo nicely provide for every Uſe; and forcy 
| cy: — pany than Cor could, | 
Way, "thus contrive, or provi — 1 
| . — and curious as the Senſe is uſe | 
mne all the Animal World — 
in perpetual Darkneſs, ſo it would labour under 
rpc | Inccnveniencies, be to 
ums, and ſuffer rpetual Wants and 
now by this a ble Senſe, the gee Com, 
o hath placed us in this World, "hath as well 
aid for our comfortable Reſidence in if ; d 
to ſee and chuſe wholſome, yea, delicate Food; 
provide our ſelves uſeful, 7 pandy Cloathing; 
Td commodious Places oftiabitation and Retreat 
e . diſpatch our Affairs with Alacrity — 
01 — and there as our Occaſions call us. 
e BR, need be, ranſack the whole Globe, 
'Wtrate Do the Bowels of the Earth, deſi to 
MF Bottom of the Deep, travel to tlic fartheſt Res 
Ves of this World, to acquire Wealth, to encreaſe 
1 CERA or even — to pleaſe our Eye and 
Fancy: 
* un 111 Sturmins a u 
E21 ˙ 
vey the Eye, Neis, ſaith he, fu:t perſuaſiſtmum, Abbeiſ. 
m, quem vocant ſpeculativam, b. e. elfirmatam de Dejtate 3 in Uni- 
ſo nul herſuaſionem, habere = aut inveniri non poſſe in es homie, 


| i vel wnius corportg organici, K. Oculi r attemo 
. q imo aſpexerit, WY. Exerc. cad 9, De Viſ. Or . 
at. in Epi 1 
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Fancy. We can: now look ahout us, diſcern and 
ſhun che Precipices and Dangers whichevery when! 
encloſe us, and would us. And thoſe go x 
ri bjects which. fill the Heavens and the Fang 
thoſt admirable Works of Gop which every w 
ſurvuũd us; and which would'be asnothing t 


preſent their Gloriesto us (ao), and fills with / 
miratiun 1 But 1 ne ee 


S Nn i 2 * + 2* & PL) 165 1 YH 


To) The Yor orion, Et Tips, N Objects that wh 
to 2 manifeſt] Nl on the 1 
ea —— not erect hut in wo as the Laws of Optic 


= . 1 Sons» ee Ka Can: 


is anife 1 
1 — haps the irecous Humour on the BA 
g over ĩt a Bit of white Pa and 4 


| ] the 
8 580 Eg 2 Fore part of i 


12 Andi e bm 3 
onthe Paper, — 

is, -How,ja this Caſe the Lye ——_ to (ol 
Do ? Kori nücur > Carte?! s Anſwer is, Notitia i 
nallit imagine pine, nb b us kfione ab objettis venients. ſed ex 


fin anime fon cer, & fuer Nera ehe. — Ef 
. err ere nerul optici——reſpm 
A 


| q parti cerebri ui facit ut Anima fingula 
cogmſt as, qu jatemt in rett a, aus . veg bined ; ut ita mirari u. 
— uh — ſitu videry, 17 jv in oculo i 


nrrarium habe 1optr..C. 6. ut our oft ingenio 
Me.” Heut ae er The H Eye 74 only t 3 or 18 
ferumom is is ths Soul that ſees by. Mean; ef the 22 To engu 
bn beep thei San} perceives the, Oel erect, by an inverted Image, 
enquire into the Soul's Famltie But ere and inverted are ( 
Terrhis of Relation to up and 72 or farther F from, or nigber to 1 
re of the Earth, 15 Pali 2 ame ling. -B the Be 
cſs Faculty takes no Notice of the internal Poſture of its own Pam 

ut ſeth them as. an Inſtrument only, contrived by Nature for the Ev 
ciſe of ſuch a Faculty, —— Let as imagine, that the Eye (on its lov" 
Part) receive an Impulſe by a Ray from the upper Part of tht 
Ob a). mu 12 the v oe Faculty be neceſſari directed bertly | 


con ſider this as comiug from the Top rather than the Bottom l 
the N and conſtquertly pe HiveBled to cone init it LT Napf ue 
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n - Uſefulneſs and Praiſes of this Senſe, which we 
eceive the Benefit of every Moment; and the Wan; 
r any, Defect of which, we lament among our 
4 eateſt Misfortunes. | 

Leaving then this is Senſe, I ſhall proceed to the 
ther — but more briefly treat of a4 by Rea- 
Wn we have ſo ample a Sample of the Divine Art 
the laſt, and may preſume that the ſame is ex 
ed in all as well as — For a Demonſtration of 
ſhich, let us in the next Place carry our Su 
the Senſe of Hearing. 

of the. be Top? Horedf ave m may be fared, T Taping 4 e 
on his Head, For here, though the upper Parts of Obje&s are paint- 
1 
er, has Dioptr. Nov, Part I. Prop. 28. 
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= p. Ui. Of the Senſe of Hearing: 


Oncerning the Senſe of Hearing, I ſhall take 
Notice of two Things; the Organ, the Ear; 
d its Object, Sound. 
1. For the Organ; the Ear; I ſhall paſs by its 
ovenient Number of being double, which (as in 
e laſt Senſe) ſerves for the commodious Hearing 
cry Way round us; as alſo a wiſe Proviſion for 
e utter Loſs or Injury (a) of one of the Ears: But 
all a little inſiſt upon its Situation; and its ad- 
urable Fabrick and Parts; 1. It 


1001 prefume it will net be un — to take Fance here 
the admirable, as well as uſe a Sagacity of ſome deaf 
erſons, that have learn'd to ſu their want n by 
derſtanding what is ſaid by ce lt otion of the Lips. My 
ry ingenious Friend Mr. Waller R. S. Secr, gives this — 
ount ; There lice now, and have * their Birth, In our Town, 4 

2 


— — 
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- +2, It is ſituated in the moſt convenient Part of 
the Body, (like as I {aid the Eye is) ina Part neu 
the common Senſory in the Brain, to give the mor 
ſpeedy Information; in a Part. where it can be bei 
guarded, and where it is moſt fret from Anno). 
ances and Harms it ſelf, and where it gives the lea 
Annoyance and Hindrance to the Exerciſes of an 
other Part; in a Part appropriated to the peculiy 
Uſe of the principal Senſes, inthe moſt loſty, en 
nent Part of the Body, where it can perceive . 
moſt Objects, and receive the greateſt Informatin 
And laſtly, in a Part in the Neighbourhood of i 
Man and bis Siſter, each about fifty Tears old, neither of which 
the leaſt Senſe of Hearing,—yet both of theſe know, by the 
of the Lips only, whatever is ſaid to them, and will anſwer pertinn 
to the Qveſtien propoſed to them———The Mother told me they a 
hear very cel, and ſpeak when they were Children, but both loft 1 
Senſe afterwards, which makes them retain their Speech ; thous) iu 
| to Perſons not uſed to them, is 4 little uncouth and odd, bus intel 
enengb. Philoſoph. Tranſ. No. 312. | 4 
 * Such another Inſtance is that of Mr. Goddy, Miniſter Wn: 
St, Gervais in Geneva, his Daughter. She is now about ſin 
Tears old, Her Nurſe had an extraordinary Thickneſs'of Hearig 
at a Tear old, the Child ſpake al thoſe little Words that Children by 
to ſpeak at this Age. t to Tears old, they perceived foe buli 
ber Hearing, and was ſo Deaf, that ever ſince, though foe hear: gu 
. Noiſes, yet foe bears nothing that one can ſpeak to ber. But by 
ſerving the Motions of the Mouth and Lips of others, ſhe bath ac 
fo many Words, that out of theſe fbe hath formed a Sort of Fargn,"f 
| which fre can hold Converſation whole Days erb th:ſe that can | 
ber own Language. I could under ſtand ſome of ber Words, but ur! 
mot comprehend a Period, for it ſeemed to be but a confuſed Neiſe, . 
knows nothing that is ſaid to ber, unleſs be ſeeth the Motion 
Months that ſpeak to her; ſo that in the Night, ben it i neceſſa) 
ſpeak to her, they muſt light a Candle, Only ons thing appearai if; 
Hrangeſt Part of the whole Narration: She bath a $ifter, ith al 
He hath praiſed ber Language more than trith any other : And in "gy*** 
Night, by laying ber Hand on her Sifter*s Mouth, foe can perceive by f A 
evhat Be ſaith, and ſo can diſcowrſe with her in the Night, Biſhaßect 
Burnet's Let. 4. p. 248, 0 — 


n » r * „“ 8 . * — — 


| 
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iger Senſe the Eye, with whom it hath peculiar and 
amirable Communication by its Nerves, as I in- 
[3 end to ſhew in its proper Place. In reſpect then 
Sf its Situation and Place in the Body, this Senſe is 
eell deſigned and contrived, and may fo far he ac- 
unted the Work of ſome admirable Artiſt. But, 
2. If we ſurvey its Fabrick and Parts, it will ap- 
ar to be an admirable Piece of the Divine Wiſ- 
om, Art, and Power. For the Manifeſtation of 
Which, let us diſtinctly ſurvey the outward and the 
ward Part of its curious 

1. For the outward Ear. It we obſerve its Strue- 
re in all kinds of Animals, it muſt needs be ac- 
owledged to be admirably Artificial, it being fo 
cely prepared, andadjuſted to the peculiar Occa- 
ons of each reſpective Animal, In Man (5), it 

N TIX 


* * * 


— * 


(5) I cannot but admire that our moſt eminent modern 
natomiſts ſhould net agree, whether there be any Muſcles 
the outward: Ear of Man or not. Dr. Keil ſaith there are 
o; Dr, Drake the ſame Number; and Dr, Gibſo» makes 
em to be four. So alſo doth Monſieur Dionis, and fo did 
e ancient Anatomiſts: But Dr, Schelhammer expreſly denies 
dere are any, and ſaith, Seduxit autem reliquos Brutorym Anatome, 
quorum pleviſque tales Muſculi plures inveniuntur 3 putarunt aute nr 
aſſes ignominioſum Homini, ſi non & bis inſtrudtus eſſet, & minis 
ow” perfeBium: animal fore, Schel. de Auditu, p. 1. c. 1. SeR. 7 
ut Valſalva, who wrote very lately, and is very accurate in his 
Survey of the Ear, ſaith, Muſculi auricula poſteriores quandogue 
tor, quandogne duo; ſed ut plurimùm tres aduotantur; quando ſolum 
o ſe manifeſtant, tune unus ex its duplicato tendine verſus Conc ham de- 
ſolet. Horum muſculorum in numero varietatem yon ſolum in diver- 
rum etiam in eodem ſubjecto quandague vidi Ex quibus differentiis 
hm Auctorum diſcrepantie in horum Nuſculorum numero, & 
etu : non eveniſſer, ſi pluries in diverſis Corporibus iidem 
wſculi queſiti effent, Ant. Mar. Valſalva de Aur. Human. c. 1. 
ject. 6. But Dr, Drake thinks ſome of Valſalva's Mufcles the 
roduct of Fancy, Mr. Cewper makes them to be three, one 
em, and two Retrabent Muſcles, See 4nat, Tab. 12. 
| 1 0 Iten 


of a Form proper for the erect Poſtare.of his Body, 
IN Birds, of a Form proper for Flight; not protube. 
rant, becauſe that would obſtruct their Progreſs, bu 
cloſe and covered, to afford the eaſter Paſlage throug\# 
the Air, In Quadrupeds, its Form is agreeable tif 


"RY 


the Poſture, and flower Motion of their Bodies 
and in theſe too, various, according to their vat. 
ous Occaſions, In ſome large, ere&, and open, vl 
hear the leaſt Approaches of Dangers (c), in thei 
covered, to keep our noxious Bodies. In the Sul 
terraneous Quadrupeds, who are forced to mix 
and dig for their Food and Habitation, as a prot 
berant Ear, like that of other Quadrupeds, woll 
ohſtruct their Labours, and be apt to be torn andi 
jured; ſothey have the contrary ne 12> 1 


. 
\ 


(e) Inter cetera [animalia aurita] maxime admirabitts eft ai 
leportnæ fabrica, quod cum timidiſſimum animal fit, & prorſus inem Wl 
natura id tum auditu acutiſſimo, tanguam hoſtium exploratore ad 


Sentienda pericula, tum pedibus ceu armis ad currendum aptis mii c 
wideter, A. Kircher's Phonurg. I. 1. Sect. 7. Technaf, 2 MW, 
- (4) Moles haye no protuberant Ear, but only a round Howl p 
etween the Neck and Shoulder; which Situation of it, 1» 
ether with the thick, ſhort Fur that covers it, is a ſuffcien Y 
etenfative againſt external Annoyances. The Neatus A 
torius is long, round and cartilaginous, reaching to the und! ert 
part of the Skull, Round the inſide runs a little Ridge, x m 
embling two Threads of a Skrew; at the Bottom whercof am 
2 pretty Inlet leading to the Drum, made, on one fide viii y : 


the aforeſaid cochleous Ridge, and on the other, with a {mal 
Cartilage. I obſervedthere was Cerumen in the Meatus, n tl 
As to the inner Ear, it is ſomewhat fingular, and differen 
from that of the other Quadrupeds, and much more fron} 
Birds, although I have met with ſome Authors that make it, 
agreeing with that of Birds. There are three ſmall Bone 
only (all hallow) by which the Drum: (to uſe the old App f. 
ation) or the Membrana Tympar? (as others call it) acfetb HA, 
pon the Auditory ' Nerve, The firſt is the Mailers, which 
ath two Proceſſes nearly of equal Length; the longer d 
hich is braced to the I ynbrana Timpani, the ſhorter to = | 


b 


* ; * 
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ed dee and backw 029 cir He Rang 1 
99550 the inder Part | then, L 7 all, 2 4 


it dguartled. —_ 
i x gore of t he Noe, 8 


his Senſe, (as Fhere is great; Realon to think 
if 10% it may probably be eee un- 
Ft: attend Anus Hu . lu er 


Bie ore Privjens tþ 


1 . he the back part af it reſem- 
| | | les th are 
14 2 "the de hs Latte; ies the axusl matl 
ore, w y be called the , and without any 
Lg ocefs, having men throw tho Form the. Thor: Bebop 
hers 99 77 Bey 12 of their 
| e en ma is tack - 
| by over Kae the th (This thee be Ka 


N 7 oh y forked widhqur any. Baſe. Orie of 
Cl ſe orb ton 22 peck Foramen, the oth t ano- 


2 12 end the Forks are 75 ed to 
E Nam ke apes 


rs (equivalent _ . 
Notunda i 1 of L e ts-1hto- a 
ond FIG micgrculares, Do hare ich cet Anas ih tory N. jeth. 
e Sn; r he act Hiftance fem tie Bs, and 
re not lodged (as in other Animals) in u fir * 
f Bone; h but are thruſt out, Wow the SK an 
ntrum, 9305 an handſome Arch leading into 8 1780 hic ich 
part of the Brain enters. 
wo Leg of che Males being faſtned to tlie 
ö 77 7 and the Incus 1 5 back pf the Malle ut, the 
2 the top of the Srapes, . 200 the Forks or Branches 
* es to the Auditory Nerve, I obſerved that whenever 
; | moped the Membrane, all the lictle-Bones- were at the 
| 2 . and conſequentiy A chere 
| fected alſo. 
51 haps the Reader will excuſe me for being ſo. ticular 
n thi 4 only of the Mole, a deſpiſed Creature, as no- 
able an Ie. of God's Work, as its Life is different from 
me of other Quadrupeds; for which Reaſon it partly is that 
have. enlar =, «. pars differing from that of others, 
d which no Body that Lknow of, hath taken much notice 
f, and which is not diſcoverable without great Patience and 
a 75 cation; and N y becauſe by comparing theſe Qbſer- 
Nations with Bok VII. Chap. 2. Note , we may judge how 
the Senſe of Hearing is per. 
14 (*) Arung 


5 
1 
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ger the ſume Samet wht Guard, 40 ig Selling 
or ſome other Senſe is, 


And moreover, as the R ernte is 1 
en (each) ſo in of then 
Structure is very curiqus and ob. Ne” being 


all admirably contrived to collec the intel 


 circymambient Impteſſions, and Undulatio | 
Sound, and to convey them to the ' withnl 


I Iſhould run over the ſeveral Genera of AvinuM 

he er hg notable Prof] ald hand; * 
ol God (e), even in —— a Pa 
Animals, But 1; Thall only only af l 
that of Man. . And:h l 
eth it ſelf to our View, — He elix, 1 its al 

Figus Cryires, made to ſtop, Crt the ſouſ 


8 dee e A wie Conc ; | 
of larger Kr and more capacious e at the l 
trance of the Bar. And to bridle the Evagatind i 


the Sound, when arrived ſo far, but withal not i 
_— a Confuſion thereof, by any diſagreeable Rt 


take Notice of 2 very curl 
Providin in eaten d er ler W called tit 


Trau 


il Among many E 2 
appear in the Paſſage irito the Rock-Bone, ave tall; # 
' that perchos on a Tree o Beam and bearkens after i 
_ br, ip roduced further out above than i is below 
#be — leaſt Sound, But in 4 that 
dlerneath the Prey at Roch, 58 #5 for the ſame Roaja roduced fi 
Net tar lalnw,” In Pole Cat, which bearkeng ſtrait forward, u 1 
produced bebind, fer the taking of a b forevard Sound. Whereas ina 
heb is quick of Hearing, and thinks of nothing but being p 
31 ts ith a bony Tithe, ; Which, as 4 natural Qtocouftich, i is 
Grefedbackward, as to xecrive the ſmalleſt and moſt diſtant Sound th 
roomy lied ker. Grew's . Colinolog Bact. #b, 8, ©, 3. 6557 
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agus, and Anti us of the dutward Ear; ofa 
| 25 Form and Texture (7), and conveni- 
ed for this Uſe. The great Convenience 
Form and ivance of the 
manifeſt by the want 
Confuſion in the Hear 
een um, or Sevvoing lil the 
F Waters (g. 
Another wiſe iſe Povidon of the Creator, is in the 
oſtance of the outward Ear, which is — 
, the fitteſt for this Place. For (as an in 
|. ; Anatomilt (2 — < It it hadbeen 
t would haye eſome, and 405 
nany Accidents Nie be — broke of off: F — 
would 
ed à worſe Conſequencs than this 8 To 
d ſuch a Salinels as that of Bleſh, and that-1s, 
would neither have remain'd expanded, neither 
uld it ſo kindl receive and circulate the Sounds, 
abſorb; retard, or blunt their Progreſs into the 
ard Organ, But being hard, and curiouſly 
oth and tortuous, Sgunds find an eaſy Paſſage, 
a regular Volutation and Refraction: As in a 
-built Arch, Grotto, or muſical Inſtrument, 


ch maguty and meliorate Sounds ; ae 


hens 


7 . Tome * the 7 g ike ee is Ter 
that of t x, w eruet to lunt, not 
ibly to re the Sound in the Concha 2 
4 hene Anatomy, Chap, 22. Book III. 
* rſs Elirs ave ens off have but a confuſed way of Hearing, 
P wo form 4 Cavity round the Ear with their ews 
ds, or elſe to make wiſe of 4 Hern, and apply the en of it to the in- 
avity of the Eo, in order to receive the agitited Atv. "Tis like- 
e obſerved that thoſe whoſe Ebrs jus out, bear better than flas- eared 
ons, Monficur Diozis's Anat, Demonſtr. . 
% . Ibid, Au 
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nee Gi But from the 
2 AI 7:2 * 15 rx ar W 
2007, Tothis Parka cis admirable 012 
72 een — and art ful Þ; 
ey cand.Occafion, 'The, 
cog, e in 1 ae 
eh 5 y turned toi 
Patſagy, AW _ 3 don 0d 1 | 
4 5 butiwithal,-({a.ag; te prevent their 
Beg much u, 0d aflauling the more tea 
Parts Within. iM _— 100 (S eee 1 
ed ce reh kin eulen nt 
Mat . Ire ont 19; a STR m 1” 19 e 
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* le would lulente the a be n 
PAC Sd e e 2 2152 l 


at Hracuſe, Which 49 Te Your 
a; oe ES pe pres nds the une Kit 
Hqn erhits of x 


many eee ent and 


| e in dey 85 Peg, . 1 | 


be irkſome to mention one or two of bur down in E 
which, one q the moſt fame is the Mibiſtes 


Among 
In Glee h Face hich is no hes than a G 
the Eaſt- end of the 2 Jang om one ide 99 
th (if 1 ake-nat) of five Any 


the des It conſiſte 
and fix Sides, the middlemoſt of which 1s a naked x0 
vered Window, 1g 
the two Whiſperers ſtand at ahout twenty five YardsD 
tance from.ane another. But the Dome of St. Pauls, 
is a more confiderableWLiſpering-Place; where the ticking 
Side (when ab Noiſe is in the Streets) may be heard it 
ide to Side; yea, a Whiſper may beſent all round the N 
And not only in Aae Gallery below, but above, upon the 
Fold, Itried, and fund that a Whiſper would would be carrcd 
one's Head round. the Top of the Arch, notwithſtanding tht 
as2 1 © Opening in the Middle _ into the' upper! | 
b DAP 


of the 9 
17 (i ey . 0 4d 


ap. 1, Qfthe'Be 
| be always 2 10 be ee ont 


erefore to One! 
„ or. to makt 
. wha og ole.) Nature hath 


1 +} this with a bitter nauſequs 
crement ei dello the Glands (n).ap» 
Wintcd for that Purpoſ: ö — 


) Audit, autem naps — ejus enim ſen iu etiam  dormjentes 
1 6 Au cum f onus eft acceptus, etiam & ſomno excitamun, Flex - 
ier habet, ne quid intrare poſſes, þ ſemplex, E direfum pateret 
wſum etiam, ut mini ma be beftiola conaretur irru pere, in [0 
aurium, tangugm in viſeo, # Ranft, Cicer, de Nat. Dear, 

.. 57. 
. deſcrves 2 particular 3 — Infs $i 
Womb, and — Born, the Meatvs Anuditorins is be 
| 7 cloſely, rtly by the qv 5 the Paſſage, 
| 0 y a utinous Subſtance whereby the Tympanum it 
ed againſt the Water in x Secundine, 5 againſt the 
es of the Air as ſoon as the Infant is b 
7 Te isremar markable, that in moſt, if not a Animals, whoſe 
$ are tunnelled, or where the " Meatus Anditorins is. 1g 
dugh to afford Harbour to Ear-wigs, or other Inſects; chap 
y, in the Ears of ſuch, Ear-wax is "canftantly to be foun 
t in Birds, whoſe Ears are covered with Feathers, 
ee the Tymparun lies but a little Way. withiti the Sk 
Ear-wax is found, becauſe none is neceflary to the Ears fo 
Il guarded, and ſo little tunnelled. . 
n) The Ear-was was thought, by the old Anatomiſts, to 
an Excrement of the Brain: 1 by, bilioſus a cerebro expugna 
the Bartholines ſa * it, J. 3. c. But as &belbammer well 
ſerves, Nil abſurdi , quam 0ſt excrementum hoc ſtatuere. 
mn & ratio nulla Had, ut in cerebro fieri excrementum' tale creda- 
eue vic patent per quas ab eo ſecluſum in meatum audi. 
un poſſit inde penetrare, As to its Taſte, Caſſrius gives In- 
inces of its being Sweet in ſome Creatures. But Schelbammer 
Þ Ego veri ſemper, cum amaritie aliquid dulcedinis in illo depre- 
. Vide Schel, de Audit 5. 1. c. 2, ſeck. 10. But I could 
yer diſtinguiſh any Sweetneſz in it ; but think it inſipid 
ixed with a Bitterneſs. 
(n) Cerumina amara Arteriolis exudantia, Willisde Anim. oe 
I, c. 14, In the Shin—are little Glands, eobich furziſh ANNE 
d bitter H our, Monſieur Dionjs's Dem. 18, An ha ſome 
ut of thoſe Glanquls Cerymineſe ig in Dr, Drake, from Eee, 
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Hom. bend let's the moft inwz 
ſee Strokes of the n 


el Art. TOR s over the innate Air, th 

the Paſſage to the 8 Pe: Sees wi 
to te (p), and their 

divers other curious Things that might be nar b 
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rennen 
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cena " Virtue to the — | 
ee * 
miretur, etiam ichen Ferpentis atim 

in. Nat. Hist.. 28. c. 4. And that it an bel 


Mong may bs accounted à good I ny 
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chers z. fuck a Thing as the innate Air, (t 
E by moſt Authors on this Subje&t) Sell amm n 
1.1 140 denies ; by Reaſon there is a Paffage int 
Ear from the Throat, through which the in: 
int Ear ro en Awe fn Vide Po, 

2K. 2. 8 10. When by opp! ng our Breath, _ 

we force the external ir its the Ear, it ma 
in; and if much be forced in, it may be fi 
the Tyoopamen. When the Paſſage to t 
2 5 4, as by 2 Cold in the Head, S. 
Kenjing theredy t Joon Fl = and blunt ; by Reaſa 
Communication between the tward and inward Ai 
obſtrufted : But when by or ſuch 
Motion ofthe Throat, the Pafſa is opened, we perce 
dl a ſudden Smack or Crack, and we immediately hear v 
Fenn IG Br at that Time © 
i 

„ 13 2 wiſe Provifion, chat the Paſſage for the Air into 
Far, is from the Throat ; Ur non ffatim quivis ger extern 
PS7peve queat (a8 Cbellammer faith, Par, att, c. 4. Seck. 8, 
r ac temperatus, calere ex medio ventre ex | 
zm fortaſſis non falle alint, niſ ex —— 
19 . A h given us - 1 the Pata, 2 Pas 
2 4 — alate, than any et 
Author, D c. 2. & 


76, Sc. 
The chief Uſe href he thinks, 22 to the! 

ner Air, upon every Motion of the As, 

Malen, lens and Stapes, This Paſſage, if it be E luer 

Doeafnels enſues: Of which he gives rwo Inſtances : On 


EL. 


ae. III. Of tbe Ei: 15 
a little at the Part containing the reſt, 


* 
ke Bone (). The ular Texture and 
rdneſs of which, above Bones of the Body, 


ery remarkable; whereby it ſerves not only as 
pſtantial Guard to the Senſory, but alſo to op- 
e the Impulſes of the ætherial Matter, that there 
y be no Loſs nor Confuſion in the Sound; but 
t it may be convey d regularly, and intirely to 
tory Nerves. Rd 20) 
he next Part I ſhall take Notice of, may be 
fine Membrane, called the Tympanum, or 
mbrana Tympani (r), with its inner 
ctleman, who loſt his Hearing by a Polypus if the Noſe 
hing to the Uvsla . Douring with 
leer above the left Side of the Uvale ; which when he 
t with a Tent dipped in ine, he loſt his Hearing 
he left Ear, and recovered it, as ſoon as the Tent was 
- 5 0 54 — en, (Labyrinth 
| ' [petroſum] ex quo interiores 
fer ſunt, ale, duriſſmum, nec non compactum. 
f Natura ita comparatum eſſe videtur, wt materia etheres 
etibus, nibil aut ſaltam fere nibil motits ſui amittat, atque aded 
gualem ab ObjeR:s ſonoris accepit, talem communicet ſpiritui ani- 
| comtento intra s rami mollioris Nervorum —2 Dr. 
. Viewſſens of Montpellier, in Phil. Tranſ. No. 258. 
) The Tympenun of the Ear, or as Vaiſalve and the Mo- 
u, the Membrana Tympani was taken notice of as carly as 
pcrates's Time. In Birds, it is ſtrained towards the out- 
d Parts; in other Animals towards the Braia, or inner 
s, Monſieur Diems ſaith, It is not equally faſtened to the 
Circumference of the bony Circle, in which it is inchaſed ; for as 
per fode is bath a free diſengaged Part by <obich ſome can givz 
c the Smoak in their Mouth, Demonſtr. 8, That there is 
ne Paſſage I doubt not, but I queſtion whether Monfieur 
us ever 22 the diſengaged Part he mentions. I have my 
carefully ſearched divers Subjects, and do not remem- 
F to have ſeen any ſuch Paſſage; and I perceive it eſcaped 
diligent Schell ammer's Eye. Valſales alſo by injecting in 
rough the Tuba Euſtacbiana, cou'd not force any Liquor 
into 


I cavitatun 


Of the Er. — 


brane (5) ; together with the four little apy 
0 and uy three inner Muſcles to mo 


ee pe er Tg 
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1800 Ho 2 Tae? bur yet he 2 he N 6 
Puſſaꝶx vut i Las opt of the Drum, in ſome mpg 
ead, Vaiſalv, de Aur, Hum. c. 2. ect. g. 
7 2 alſo hy ll arms here ig Pailage b by the upper Vat 
a Dr. Fee before- named, difcoreped a Membn 
en N intra cavitatem ani; 1 
e it. Whole ufe ke 1e faith is, 1. Occlu 2 Lal 
jauuam impedit nd naturalis yuriſſimus ac ſubtibſomas 45 dd 
e N cum are craſſe, 
baſin calefacit, &c, ubi ſupra, Probably this double Mem! 
may be ſuch, or after the ſame manner as it is in the il 
panum of Birds: Of which ſee my men! in B 


Note (d) 
7755 The * ele Bones beingt ated of by all that 
concerned themſelves about this 7 
their Nikeovery, L ſhall take Notice of png two Thien 
cerning them. 1. The Diſcovery of hom. 2 wing pr 
the Diligence and Sagacity o the lat x5 Ma, 
Schelbammer gives this Account from ahi: 
quis Anatomicis———ignota ſuere; primuſque qui in —7 a 
[Malleum & Incum] fuit Fac. Carpenſis , brimus queoque 
omni dubis Anatonice artis, quam Veſalins peſtea perfecit, reftaw 
Tertium [ Stapedem] invenit ac premulgavit primus Job. Phi 
3 Siculus, Philoſoſhus, - ac Medicus doftiſſimus, Quan 
4 Bartholin. teſte, viro lunge celeberrimo, Fran. Slaio 4 
— ui ſupra, c. 3. Sect. 9. 2. Their Difference in 
mals: In Man, —. Quadrupeds, they are four, curiouſly i 
ticulated with one another; with an external and int 
Muſcle to draw, . or work them, in extending, or relax 
the Drum; but in Fowl the Caſe is very different: His: 
2 folum largita eft Natura, quod Collumellam forte 4% 
teres enim eſt & ſubtiliſſ mum, baſe innitens Iatiori, ru 
Aue adnexa eft cartilago valde mobilis, quæ in Tympanum videtw 
minari, Id. Ib. Sect. 8. In the Ears of all the Foxol that I could 
nine, I never found any more than one Bone, and a Cartilage, n- 
oynt <oith it, that <vas eaſily moveable, | The Cartilage ba g 
25 an Epiphyſe, or two, one on each Side. Die Bone uu 
bard and ſmal, baving at the'end of it a broad Plate, of 1. 
Subſtance, very thin, upon ephich it reſted, as on its Baſis, 
Morden in Phil. Tranf. No. 100. 
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anc Of Bol thy 
rpoſes of Hearing; tothearaltanantierof Sounds, 
d Or languid, harſh or grateful (1). | From 


— . — — — rec 


are the moſt material Things I find obſerved by o. 
. — the Ears of Fouls. 4 vine of thc 4 

8 ly, I believe; obſerved before, To-which I ſhaft Wbjo 
Wc other Things I have my. ſelf diſcovered, that I preſume 


ped the Eyes of thaſe moſtcurious andinquilitive Arato-' 
d Of which the laſt cited Book VII. Chap, 2, Note (. 
j Videtur guudd Tympanam Auditronis inſtrumentum prelimina 


e be f for ec = 
rims ſuſpiciens, eas in debits proportione,. & apts confoymitate, 

en, quod adbuc interius ſitum |, divigat : fimili Neis | 
bur reſpettu Auditits, ac tunice Oculi Pupillam conſtituentes, re- 


i; vtreque Membrane Species ſenſybiles refritgunt & quaſs 
uns, eaſque Senſorio nom niſi proportionatas tradunt, cui nudo ſi 
ant, teneriorem eius craſin facile ledant, auy ebruant. Reverg. 
datum. non audit, ſed meliori tutiorique Auditions confert, Si bac 
leſtruatur, Senſio adbuc aliguamdiu, red; Iicet modo, per agi poſſit S 
+ experiments olim in Cane facto, c. Fanitoris officio ut 

in de defungi poſſet, expanſum das pro dats occaſione ſtrings, 
laxari debt, veluti nimirum Oculi Pupila Quaprepter hui 
Hon gano, non ſecus ac bellico, machinæ ſive tænisæ quedam ap- 
tar, que ſaperficien ejus modò tenſiorem, mol Iaxiorem reddant - 
nt efficiunt tris Offculs, cam Maſculo, Sr. Willis de Aim, 
dC, 1646. rng . F 1 a 
vr this Opinion of Dr. Wizis, Dr. Sthelbantmer is very ſe- 
upon him, deriding the Retractions he ſpeaks of ; and 
fore ſeriouſly proves that they are the Humeurs, not 
icks of the Eye, that refract the Rays of Light; and 
 jeeringly demandeth, Whether the Reschen Rate are 
acted by e a different Medium? Whether 
Convexity or ity of the Drum collects thoſe Rays 
a focal Point, or ſcatters them? c. And then faith; 0b 
ationes a clariſſ. Viri, ac de re Medica præclare meriti, ſententid 
a umus von eſſe alieniores 3 in quo uti ingenium admiror, quot ies 
camentorum vires, aut morborum cauſas explicat ſic ubi forum 
egreſſus Philoſophum agit, ac vel Partium uſum, vel Chyniica- 
rerum naturam ſcrute tur, ejus baud ſemel non mods judicium de- 
, cerùm aliquando etiam fidem, This is ſo ſevere and un- 
Fa Cenſure of our truly famous Countryman, (a Man of 
n pProbity) that might deſerve a better Anſwer ; but I 
e only Time to ſay, that although Dr. Schelkammer hath 
one all that wrote before him, in his Book de Auditu, 
r. ſhewed himſelf a Man of Learning and Induſtry; yet 

8 as 


Te 


282 r tho = 
mot free from Errors too === F 

have =, rg ious an Anatomiſt, as g 
4 Philoſoph as | and ſkilful a Phyfician, as wil: 


9 445 N 5 his R tion fot Veraci and In. 
gity ty, was nd leſs than any RIES Woo; But after all 4 
rrible Clamour, Dr. judicately miſtake 


Dr. Wikis * fy ho N For by — Mn 
brane refrings m, Dr. Wilks P ainly 83 1 think, means will 
mere than a Reftrition of the TE: of too many Ray : 
2 his rot, explicatory Words Wann „via, refvingun wi 
eaſque Senſorio non niſi t tradumt. N 
a hath ſhewn himſelf a too rigid (a 
ſor, 5 2 Dr. Witis ſay, the Eu- Drum hath fuch A 
Braces as the War-Drum, viz. Quod porrb de machinis ſeu tu 
E i bellici adducit, * idem in Dmpans anditerio conſjic i 
Norfus falſe eff, I wonder Dr. Schelhammer did not i 
charge Dr. s with making i it a Porter, fince he ſaithi 
= ame Paragraph, Fanitoris officio, Sr. But Dr. With 
is plain enough, that t e little Bones and Muh 
25 the 2 do the ſame Office i in 1 {training and rel or 
It, - the Braces of the Mar- Dram do in that. And con 
ow curious and ſolemn an Apparatus there is of Bom 
Walle, and Joynts, all adapted to a ready Motion; In 
clearly ef Dr. Mus Opinion, that one great Uſe oH 
Ear-Drom is for the portioni : Stands; and that by vu 
4 and Retraction, it correlponds to all Sounds, u 
uid, as the Pu 9 of the Eye doth to ſeveral De 71 
of Lie t: And that are no other than ſeconda len 
2 by Dr. — as the principal or ſole Uſed 7 
oy the external colder Air, Duſt, and other Anne 
on ut e Hy that, Ob ſolins amis intern por Ee 
rumpentis vim, motum Ty m pant ac Mallei eſſe conditum, ut cuithi 
ns , deinde ſbi FANS gan 3 bs hk Words are, P, wit, c, 6&4: 
I be t 
It 5 no improbable Thought of Robault, Nos attentos neo 
lere, nil aliud eſt, niſi Tympanum, i ita opus off fatto, neem \ 
2 laxare, & gperam ut illud in ed poſition intentum fit, alt, 
gud tremulnn; aeru externi motum commodt(ſſime excipere poſſit. Roi 
10 p. I. e. 26. ſect. 48. 
e Hearing of deaf Perſons more eaſily by Mears of lou 
Noiſes, is another Argument of the Uſe of the Straining * 


Relanation of the 775 — in Hearing. Thus Dr. 0 
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Lende ge 12 alv, de Aux, Hum; c. 1 
or e gering: Difference: ih Authors 
' t the Uſe SP, arts, — bow Hearing is 


med, as alſo what a curious Proviſion there is made in 
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yp * 
Tt 9 Hills ent rant i we 
as cola wh 5 ee H 
N ther 'z a eum! n bee 
265 55 2. with relatiojr t And E 


Men and Ball tlie Caſe is the f ns 
ore ole Ha and 1 iy he 'For Whereas in che 
is Affected by the Kh 9 he 

2 by only the Int W the Com; (i 
an, it is done by the ere Horch four little 
ich the Muſcles acting upon them; Nis Hearing being to be 
Huſted to all kinds of. Sounds, Ur H made upon the 
n bran⸗ 22 Which Impr 


my" in this I 
| 44. and Mallexs, Mer ts Ve the Incar;! and ths 
the Os Orbe and Shapes ; "popu the Sape, u 


y Nerve.: For the Baſe of Ache _ —— 
8 D in Birds) > ys <overs the r 

ithin which the a«ditory zeth/ but hath à Part of the 
dtory Nerve ſpread upon it wy Tr is manifeſt that this is 
te true Procels” of Hearing; becauſe if the Membrane'he 
ov d, you may ſhe all the move at the ſame Time, 
nd work the Baſe of the Sraper up and don in the Feneſra 
als, as I ſhewed In this Chapter, Note (u), concerning the 
ble; and as it may beſeen in other Eats carefully opened, 
the Parts remain in ſits, © rn 

(w) I do not confine the Labyrinth to the Canales Semiciveu- 
res, or any other Part, às the elder Anatomiſts ſeem tohave 
one, who by theit &trotieous — rr | 


& are im 
rſt they E apt 


E ST. Cc / / 


Hs Ache Ear. Boox If 


He bree ald admirable Structure of the Fi, 
ibulum, the Semicircular Canals (x), and Co, 
ea; particulary the artificial Gyrations, and oth 
Gngular Curio ties obſervable. in the thro latter, 
But A fhall not expatiate on theſe recluſe Par 
only there is ofte ff ere Contrivance ofthe Nerf 
miniſtring to t this ie Late of Heaxing, which nu 
_— e Tak that is, the Branches of 
Of x ae ito er ('7), d partly to t. 
Mauſcl aol ws Ear, . oh Fre tot 
1 Forts eto! ; Olle 


1 

well to have ws 2 theſ * Fe 1 7 thoſe tu 
more curious and ag ur de Verna) + 
Dr. Fah t dep the, L. uin, 1 comprehend the C« 
Semiicireulgyes, und 5 Weiber with the intermedia 
"Oh ans ed by & Veg inf. . 

two Tag; deſerve tk 


— 773 ts are of three different Si 
| ; 2 Although in "different $ 


eva, Tar 


= 


e ent g Yer in the fame Subd 5 

5 6, . The Reaſon of all hich © 
gerher with en b « ingeniouſly-thinks is, tb t! 
4 Part of the tender agglitory erde Is lodged in. ele Cn Car a : 
fo'they are of chreg Size the better to ſuit al 


th 
of I — ſome:of the ſuitin ſome and delle off 
Tones, And Alchopghy ther there be oc Difference as to 12 | 
hand Size eſe Canals, in [ark Thea: ant 5 T 
leſt thereſhould —.— N 190 the auditory | Organs of 


and theſame Man, thoſe: Canals are alwa s in exact 
mity 20 one another in Sb. 4. Peck. 8 an. V. Tau 


fene. Ch. 3. Sect. , 
00) Hic poſterior Neruss gra craniun rae in tres rams 
gu omnes motibits patheticis. inſervixnt, Primi— 
cal Auris impenditur, Preculdabis hujus ac bu Meitur, . 
malia qua di, a ſubito for ampulſu, aures,  quaſs forum nimi | 
#ranſeuntem captaturas erigant. Ramus 4 2 trum 
i .angulum ſurculos enaetny © qui muſculis palpebrarun attolient 
inſeruntur; quorum certe munus eſt ad ſubi un ſoni ulſum « 
confeftim aperire, eoſquia velnt ad Excubias 1 Locare. ertiu.— 74 
| _— Lingus radieen deſcendens, muſculiz : Ju. S ofſis Hycciaes 
Kribattur, adedque.orga1a quedan vocis edindg abtun, Ce, Wis 
Cemb, Anat, c. 17. f 9 95 


| (z) 4 


re 


| 008 I. Of the Hex. — 24 
ET ongue and Inſtruments of Speech andinoſculate 
N An ce Nervęs to goto te and Breaſt, - By 
Gy hich Means there is an admirable and uſeful Con- 
ent between theſe Parts of the Body; it being na- 
ural for moſt Animals, upon the Hearing any un- 
outh Sound, to erecd their Ears, and prepare them 
| a catch ever Sound to open their Eyes thoſe con- 
ane faithful Centinels) to ſtand upon their Watch; 
yd to be ready with the Mouth to call out, or ut- 
r what the preſent Occaſion ſhall dictate. And 
cotdingly it is very uſual for moſt Animals, when 
rpriz'd, and tetrify d with any Noiſe, preſently to 
But there is beſides this, in Man, another great 
ſſe of this netyous Commerce between the Ear and 
outh ; and that is, (as one of the beſt Authors on 
is Subject expreſſeth it) (2), That the Voice 
may correſpond with the Hearing, and be a kind 
Echo thereof, that w_ is . with oue of 
the two Nerves, may be readily expreſſed with 
the Voice, by the Hap of the * of mts 


- 
* - 


Thus much ſhall ſuffice to have ſpoken concert 
Wes the Organ. Let us, 

u. Take Notice of the O&jefZ of this admirable 
nſec, namely, Sound; and 74 conclude this Chap- 
er. I ſhall not here enquire into the Nature atid 
ropertics of Sound, which is in a great Meaſure in- 
ricate, and hath puzzelled the beſt Natutaliſts: 
either ſhall 1 ſnew how this admirable Effect of 
e divine Contrivance, may be improv'd to _ 


[iy 
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1 %) Hujuſmodi Nerverum conformatio in Homine uſu aligm inſig- 


eren graftat, nome wt Vox, Sc. Willis Ibid, 
: K 3 | (aa) Among 
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Uſe [as]; and Purpoſes in Human: Life; but ny 
eſs will be to ſhew that this Thi "of ſo re, 


mit le Uſe ih the animal World, iy: © Work 


= of 4 IST © ned mw FI | an. n . 4 X 


* the Uſes r ro > which the Wit of] _ 8 em. 

7) Se may reckon the Inſtruments uſeful inch 
rocking Aſſemblies, managing Armies, and many other O re 
caſions, * — Bells, T Trumpets, Drums, Horns, and ohe 
ſoundipg Inſtruments are uſed; the Particulariti es of wid 
it woul if be tedious ko J6count © 'As that the biegeft Ber i 
— is reckoned to be at Erfwrt in Germany, which they 11 
y be heard twenty four Miles 3) with much more of 
— Purpoſe. Iſh ſhall therefore only f r a Sample take! 
tice of th Spe aking-Thu per; the Invention of which is c 
monly aſcribed to our eminent Sir Samuel Morlaxd.; but u 


more probably Ath, Kireber's , at leaſt he had contrived fg er 
an Inſtrument, before Sir Samuel hit upon his. Xircber n 
Phontry. ſaith, The Tunb publiſhed laſt Year in Eagle 
had invente ented twenty four, Years before, and p publiſhed u 
E 
4 


Aiſumia; that Fac. — rw wy and Fr. L. Eſchinarls 
ſcribe it to-him ; and that G. lotus teſtiſieth he had { 

an Inſtrument in his Chamber in the Roman College 
which he could call to, and receive Anſwers from the e bun 
And conſidering how famed Alexander the Great s Tube w 
which is ſaid might be heard 100 Stadia, it is ſomen 
ſtrange that no Body ſooner hit upon the Invention. Ofi ; 
henick Horn of Alenand 0 8 is a Figure 1 * 

the Vatican, which for Curiofity ſake, I have ——__ | 
repreſented i in Fe. 3. He faith Its Diameter was fre 

and-that-it was ſuſpended on a Sup — 8 \ 
For the Make of the . Syaking-Trumpet, and the Real m! 

it magnifies Sounds, I ſhall refer to Ki reber; eſpe 

on ir Samuel Morland's Tuba Stentorophonica, Publiſhed in 55 
Tocher faith, he teck one of theſe Trumpets off 2 
Palms length, along with him to the Mons Euftachianus, wht! 
he convocated 2200 Perſons to Prayers, by means 'of & 
— 14 Sound, at two, three, four, and five ltalian Miles DE 
NCE, : 
With theſe BeNoering-Trumpets, I ſhall ; join ſome Belk 
Caves for the Reader's Diverſion. O.. Magnus 2 
Cave in Finland, near Vibure, called Smelen, into which, if lim 
Dog, or other Living Creature be caſt, it ſends forth ſo drei 
ful a Sound, that knocks down every one near it. For wh 


Reaſon they have guarded the Cave with high W-": 


God. And this will appear, let the ſubject Mat- 
err of Sounds be what it will; either the Atmo- 
here (35 in Groſs, or the ætherial Part thereof, 
ſoniferous Particles of Bodies, as ſome fancy, or 
eee e e eee 
revent the Miſchiefs of its Noiſe. Via, Ol. Magn, Hiſtor. I. 1 T. 
4. Such another Peter Martyr ſaith is in Hiſpanisla, which, 
ith a ſmall Weight caſt into it, endangers Deafneſs at five 
iles Diſtance. And in Switzerland, * Kircher faith, in the 
wimer-Mounain is a Pit that ſends out both a dreadful Noiſe 
d a great Wind therewith z and that there is a Well in his 
puntry 3000 Palms deep, whoſe Sound is equal to that of 
reat Gun, Vid, Kirch, Plonurg. 

l. Magnus ſpeaking of the vaſt high Mountains of a Nor- 
ern Province, call'd Angermannia, faith, Ubi baſes eorum in pro- 
ndiſſimo gurgite flantes, caſu aliquo, vel propoſito Neute acceſſerint, 
um horrorem ex alta flutuum coliiſtone percipiunt, ut niſi præcipiti 
h1gio, aut valido vento evaſorint, ſolo pavore fere exanimes fiant, mul. 
e therum curriculo, ob capitis turbationem, priſtine mentis, & ſani- 
i compotes vix eyadant," Habent bafes illorum montium in fiuctuum 
rreſſu & regreſſu tort uoſas rimas, ſive ſciſſmras, ſatis ſtupendo nature 
cio fabricatas, in quibus longs varagine formidabilis ille Sonizus 
aft 1 tonitry generatur. Ol. Magn, 1, 2, c. 4. See 
Lo Chap. 12. | | 
() That the Air is the Subject, or Mediam of Sound, is 
Wanifeſt from the Experiments in rarefied and condenſed 
Wir. In an unexhauſted Receiver, a ſmall Bell may be heard 
the Diſtance of ſome Paces; but when exhauſted, it can 
Warce be heard at the neareſt Diſtance : And if the Air be 
mpreſſed, the Sound will be louder, proportionably to the 
ompreſſion or x prot of Air crouded in, as I have often 
ed my ſelf a may be ſeen in Mr. Hawksbee's curious 
xperiments, p. 97. Alſo his Experiments in Phil, Tranſ. 
0. 321. 
Leicher doth this ſucceed only in forced Rarefactions and 
endenſations of the Air, but in ſuch alſo as are natural; as 
erident from David Fradlichizs in Varenius, upon the higheſt 
minencies of Carpathus, near Keſmarckt in Hungary. The 
tory of Fradlichius is this, Ego Menſe Funii 161 5, tum adoleſcens, 
blimitatem borurz montium, cum duobus comitibus Scholaribus, ex- 
iri volent, ubi, cum in prime rupis vertice, magno labore, me ſum- 
um terminum aſſecutum eſſe putarem, demum ſeſe obtulit alia muko 


"uo 4 viatore di movetur aliquot centen a — Apit, & ſuidem 
K 3 tagto 


ltior cautes, ubi pervaſta eaque vacillantia ſaxa (quorum unum, ſi 
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134 Of Sundl. ox IN 
whatever elſe the Fh may thunk it. By 
who but an Intelligent Being, What leſs than u 

91% Ne ett n. 9997 40 la Ol (Om 
dee Fore, dr eee eee 
que obyuat) enixus efſem, iterum alia ſublimior proditt, Ove, nei 
ſummo vite periculo ad ſupremum cacumen penetraven m. Ex tt 
vori bus montibus chm in ſubjettas valles, i 5155 obſcurca 
nom, aut caruleum quid, inſtar proſundi ac bid, quod waled (in 
cœlum appellatur, obſeryare potut mibigue videbar, # de monte Cade 
rem, non in terram, ſed red in ſolum me prolapſurum. Nimia an 
decliuitate, | ſpecies viſibiles extenuate & babetave ſuerunt. Cn 
werd altiorem montem peterem, guaſt intra nebulgs denfiſſs mat ln 
ban——Et cum non procul a ſummo wertice efſem de ſublimi quien 
projpexi & animadyentiiis in locis, ubi mibi antes uidebar intra nei 
b<fiſſe, compattas atque albas ſeſe movere nubes, ſupra quas, per a 
wet milliaria, & ultra terminos Sepuſs commodus mibi proſpeiuis 
2 Alias tamen etiam nubes altioret, W item humiliores, nem 
2 equaliter a terra diſtantes vidi. Atque binc tria inteln 
J. Me tum tranſtviſſe principium mediæ Ariz regionis. 2. Diſtania 
auhium a terra, non eſſe agualem.—3. Diftantiam nubium —un 
Mill, Ger. ut puidam.— fod tantum dimidiatum Mill, Ger, In (n 
mum montis verticem cùm pergenifſem, ades tranquillum & ſublin 
gerem ibi offend;, ut us pili quidem motum ſentirem, clim tam | 
depre ſſioribus ventum vebementem expertus ſim: unde collegi ſumma 
cacumen iſtius montis Caypathici ad Mill. Germ, a radicibus ſuiin 
pxſurgere, & ad ſupremam uſque acris regionem, ad quam Veni 
aſcendunt, pertingere. Expleſi in ed ſummitate Sclape tum : quoi 
majorem ſonitum prima pra ſe tulit, quam fi ligillum vel bacilum 8 
Tregiſſem; poft intervallum autem temporis murmur prolix um im Rey 
duit, inferioreſque montis partes, conyalles & ſykuas opplevit, Deſcent 
do per nives annoſas intra conyalles, chm iterum Sclopetum exon 
rem, major & horribilior fragor, quam ex tormento capaciſſino 
exoriebatur : hiuc verebar ne tatus mont concuſſus mecum corrum 
duravitque hic ſonus per ſemiquadrantem bor £ uſque dum abfiriſi 
mas cavernas penetraſſet, ad quas aer undique multiplicatus reſi 
II bis celſis montibus, plerumque wingit gr andinatve mt 
æſtate, quoties nempe in ſubjetts & vicind planitie pluit, uti hoc 
ſum expertus ſum. Nives diverſorum annorum ex colore & cn 
vl riore dignoſci paſunt. Varen, Geogr, Gen. I. 1. c. 19. Pi 
ult. | 85 

This ur being diverting, and containing divers Thin! 

narkable, I have choſen to note the Whole of it (althou 
omewhat long) rather then ſingle out the Paſſages ol 
which relate tp the diminiſhing ef the Sound of his I 
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1 70 potent and Infinitely Wile God could contriye, 
e Toth kane Body, ith 4 Med: 
niſceptible of cer — 1 5", that the 1 of 


oF hath power all mals 
1 the a Oh N 8 5 to 


nake known their Fears, their Wants, their Pains 


ad varrows.. m. melancholick Tones ; their Toys 
Reales i more harmopious Notes ; to fend 


| r Mingls! at mes cc), in a ſhort 
jr Ml al e Nie ( 


7 y Tae t Ar ir a that þ1 FT A into the Atmo- 

| 12 ade n ago if ing the Sound by the Polyphoniſms 
rcuſhans of the Rocks, Cavcrys, and other Phono- 

tick Object; Below in Wehe Mount. 

tis not the Air: Alon that is capable « of the Impreſſions 

Find, wa ut Re Water alſo, as is manifeſt by ſtriking a 

Sc Nunder ter, the I of which ma plainly enough be 


bur it is much duller, and nat ſo J and ens 18 allo 
earth deepes, by the Ear of ſome great Judges in Mufical 
Notes who gave Al eir ne in the 3.428 But 
5 eb. Kath a Sbund made un ger Water, is of the {ame 
Fox ar Note, if heargd under Water; as aq Sounds 
of the Air, when heard. undet We F 4. 4, Ae. 
Ly dra . | 0 
"Having mentioned the hearing of Sounds under Water, 
| pre is another Curſofity worth mentianing that alfo far 
royes Water tþ be ſuſceptible ꝓf the Eimpreſſions of 
„vx. Divers at the Bottom of the Sea, can hear the 
foie? made above, only confufedly. ” But, on the contrary, 
hoſe above cannot hear the Divers below. Of which an Ex- 
periment was made, that had like to have been fatal : One 
ff the Divers blew ati Horn in his Diving-Bell, at the Bot- 
m of the Sea; the Sound whereof (in'that compreſſed Air) 
as ſo very loud and irkſome, that ſtunned the Diver, and 
ade him fo giddy, that he had like to have dropt out of 
us Bell, and to Kine been drowned. Vi id, Sturmii Colteg, Cur, 
| 4 2. Tentam. 1. 
'' () As to the Diftance to which Sound may be ſent, hav- 
ing ome doubt, whether there was any Difference berween 
the Northern and Southern Parts, by the Favour of my 
learned and illuſtrious Friend Sir Hen I Neunes, her late Ma- 
eſty $ Envoy at Forence; 1K lome Experiments — 


I 36 | of lad al * Wool 
Nur 44) in loud 1 8 ada 7 8 the 
ts near at 750 0 5 Ee Or 
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than, the ne molt: 19 5 Tr Creato. BY 
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be made for me in 75 His moſt 251 FTE the Gi 
Dake, was pleaſed to order great Guns to be fir'd for this pu 

at r and Penh we war g appointed on 
them at Leghorn, which they compute isn — 55115 
in a ſtrait Line. But notwithſtandin — Country betpen 
being ſome what hilly and woody, ind allo wal 
favouring, only Very. and fl, 58 feed ound was pff ene 
ly enough heard, ok 05 me, that t he Leghorn Gy 

are 22 heard 66 Mi at Porto Fer aro | 3 that when th 
French bombarded Geng the ey heardit near Lorne, 90 Mis 
diſtant; and in thę Meſſma Inſurrett ion, the Guns were ha 
from thence as far : as 251 and ee Ne 100 {tdi 
Miles. Theſe Par ing 4 rable, give , 
reaſon to ſuſpeR, that S 475 or neafly as fit 
the Southern, as in the nes By. {Sounds of th t heWorld not | 


ſtanding we have a. few nſtances of Sounds reachi pg fark «a 
Diſtances. . As Dr. Hearn tells us of fired at Kohn 
1685, that were heard 180 Enelib Niles And in the Ju 
War, 1672, the Guns were heard aboye 200 Miles, Vid, PH, + 
Tra. No. 113, Alſo there is thisfarther Reaſon of Suſpicnl © 
that the Mercury i the Barometer riſeth higher without til 
within the Tropicks, and d the more Norther! ry, , Rill the high B 
er, which may increaſe the Serengeh of ** s, by Net: ( WF. © 
(4%) As to the Velocity of Sounds, by Reaſon the n 
celebrated Authors differ about it, xls divers nice ExY Ep 
riments my ſelf, with good Inſtruments 5 by which I foul © 
1. That there is — althoyg a {mall Difference in ee 
Velocity of Sounds, with, or Or a ainſt the Wind: which alſo ke 
2. Augmented or diminiſhe d the Strength or Weak nels e 
the Wind. But that nothing elle doth accelerate or retard W* *« 
not the Differences of Day or Night, Heat or Cold, Summe 8 
or Winter, Cloudy or ms Ho . high or low, ee 
3. That all kinds = Sounds * the ſame Motion, whethel bye 
they be loud or languid, of Bells, Guns, great or ſmall, or and: 
other ſonorous Body. 4. That they fly equal Spaces in equl 
Times. Fifthly and Laſtly, That the Mean of their Fligh 


is at the Rate of a Mile in 9 half Seconds and a quarter, ***' 
3142 Feet in one Second of Time. Vid. Phil, . 22 S 
ee 


* 
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118 25 
HAP. II. — N aa os. enuf bY 7 
d Muſick is; That the — — 
readily receive every Impreſſion gf Sound, ar. 
Wovcy the melodious Vibrations every müſical 
ring, the harmonious Pulſes -of every animal 
oice, and of every muſical Pipe; and the Ear bE 
well adapted, and ready to receive all theſe Imp 
eſſions, as the Medium to conyey them And laſt. 
that by Means of the curidus Lodgment, and 
oſculations of the auditory Nerves men 
ned, the Orgaſmꝭ of the Spirits ſhould be vets 2 

115 


d Perturbations of the Mind, in a. great Mea 
ted and ſtilled (er): Or to expreſs it in the 
* ee Ne 4 4 x N Yea oh Words 

* eee 
Wee) Timothy A Muſician could excite Altxaniter 'the Great te 
ms with the Phrygian Sound, and n Fury, with an0- 
Er Tone, and excite him to Merriment. "Ericus King of 
t by a certain Muſician, could be driven to ſuch à Fury, 
il ſome of his beſt and moft truſty Servants. Mors 
his Power of Mufick over the Affections, may be ſeen in 
ee, Phonurg, L. 2. Seck. 1. Alſo in If. Voſſins de Pot ma- 
3 cantu, & Rythmi viribur. | 1 — b 
ind not only upon the Affections, but alſo on the Parts of 
Body, Mufick is able to exert its Force, as appears from 
+ Ga/corgne Knight, Cui Phormingis ſono audito 22 flatim ad 

n reddendam dellicabatur. Such another we have in No. 
Epbem. Nat, Curioſ. Obſerv, 134, Alſo Morbeff de Sypb. witr, 
cn. human, vocis ſonum frafto : where there is not only the 
count of the Dutchman at Amſterdam, one Nich. Peter, that 
Ake Romer-Glaſſes. with the Sound of his Voice; but alſo 
ers other Inſtances of the Powers and Effects of Sound. 
tto the Story of the Gaſtoigne Knight, Mr. Boyle, from Sa- 
7, adds a pleaſant Paſſage, That one he had diſobliged, ; 
be even with him, cauſed at a Feaft, a Bag- pipe to be 
oed, when be washemmed in with the Company; which 
ade the Knight Epi himſelf, to the great Diverſion of 
5 any, as well as Confufion of himſelf, Boyles Effay 
the fea f Lang. Motion, In the ſame Book are other 
atters that may be noted here. One whoſe Arm was cut 
\ | was exceedingly tormented with the diſcharge of the 
ot great 
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feſſad to him, tar hora ge Ka t of Gaſen 


the Noiſe of a | 

e to $15 1 7 N iS, oP 1 bit HAR the El 
ere by Bs rijeibus-ACq 1 at Ta 

92 I bm lovers, 1 ye 2 a . Wie 
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er Mary mt 1 


er e 1 are 10 ted 


e oe Masters of if 
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| aan 2 , b ing one Tune, W 
4 at. a Ciith, tha _ 
5 — a 1 Kind 2 vein at the repeating two Vahl [ 
caſt Pre — 4 one to Un * 
= of Chill ab 1 790 8 recordia A n read 5 q 
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m, 4 f 
Nei Rn og: 1475 0 e 
but inanimate. Bodies are {0 f which ul 
Sol ma t with. i n Kircher, 1 argen 
ee at the Sound o one. n 07 


y ot her Re tions 
peperiment iti per u 


—— --$4-4 orboff alſo, who amon 


Fr this, Aemipi e Wi ſp] . 


1 narrarem, ex eo a diviſſe,” q bus. Muſecis ſs N i, 
aligueties coll Mapp pa fa rurmentun Hori, D * ipſe ſonis continu; a F 0? 
bers non dubitavit, _ cap. 12. Merſenne alſo, an. 


many Relations in his; armoy. and ether Books, rells4 
mor prabable 1 7 7 a pa articular of Payement,! 
— ſhake, as if the Earth would open, when the On 
layed, than why ME 87 2 80 Anti 17 20 in hy, 3 
omment. in Gene) hat the Sound of um made! 
| — 0 Skin, wi Wen another made of Sheep's 5 
| 2 Heps will. My 245 the Sound of an Harp firuns | | 
Gut-Stri more to the ſame pyrpoſe. | 
Alſq, in his 9 1 eited Bock tells us, Seats wi tremble? at 
Sound of Organs ; and that he bath f A þ 8 Hat eg do 0 
under his Hand, at. certajt the both 9 nd io] 
courſe, that he tried an wou as a — to Ch 
an ad done an 100 ppg a d that an experienced h 


er told him any well-built Vault will anſwer ſome detes 


ulti 
ien 


HA. III. Of the Smell. 
ords of the laſt-cited famous Author 
MW yviſick ſhould. not only affect the 
TE Delight, but alſo give Relief to the Gba 
aadeſs of the Hearts yea, appeals all thoſe tur- 
ent Paſſions, Which are excited) in = 
by an immoderate e n K 
ie Bled. Fun 
1 a0 now, who canrefle& upon all this curious 
Spatatus of the Smeg of Hearing, and nat give 
Great Creator his due Praiſe! Who can luxyey 
chis admirable Work, and not ax readily own 
o be the Work of an Omnipatent, and Infinite- 
Vile and Cod GOD (gg), as the moſt artful 
lodies we hear, are the Yoice-or Heros 


A 9:1 l 25 nes "I's 


— 


*.. tt 


And at Enſtbury "Houſe near Big, I my foi 
the Porch, (having firm Brick Walle not 
ad when ſtruck on the Neem but alfa togi ve alm — 
da Sound, when I ſounded the ſame Note — my Voice. 
7 * "ubi ſu pra. Bf - 

Deus eſt gui non ca tantum cam are & agre 
1 — ad aliquam tamùm oble#ationem = 
it, ſed tot artes, tot vr durietarer, tot ſomos, Alis ſpiritu no 
5 externo cantu dn comme 9. Senec, de Benet. 
6. 


2 8 2. 8 2 N £8 gl I 
CH A P. IV. 
Of the Senſe of Smelli ing. 


PHIS Senſe I ſhall diſpatch i in leſs Compaſs than 

the two laſt, becauſe its Apparatus {althongh 

ciently grand and admirable, yet) is not ſo 

2 as of the Eye and Ear; it being ſuf- 

ten ient in this Senſe, that To odoriferous _ of 
ics 


rio Of #be Snell Boon if 
Bollies (a) can hive an eaſy, free Paſlage io i ; 
acory Nerves, without the Fotmalities of Ref 
Tons, 2 and other Prepatations neceſſary tot, 
Pere den of the two former Senſes; According 
che MIl-wiſe Creator hath made ſufficient Proyial 
for the Reception of Smells, by the ee 1 
the Noſtrils (4); made not of Fleſh, or Bone, M 
eaktilaginous, the better to be kept open, a 
withal; to be dilated or contra cted, as there is 0 
caſſon: For wülich Seruice it "Kath ſeveral 2. 
and curious Muſcles (c). 0 17 9 

And foraſmuch as it is 0 Breathing ( U 
the odorant Particles are drawn in, and come 
to the Senſory ; therefore there is a very wiſe f 
viſion made in the Laminæ, with whic the uur 
Part of the Noſẽ i 8 barricaded, which ſerve to 
excellent Uſes: Partly, to fence out any now 
Subſtances from \ entering the e 9 


NN i 8 . 
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0 A piece af n ſuſſ pended in a Pair of Sch 
chat would turn with a very ſmall Part of a Grain, loſtn 
thing of its Weight in 3 Days and half; neither did 4 
ztida in 5 Days and half: But an Ounce of Nwtmeg: lf 
Grains and half in 6 Days; and Cloves 7 Grains and four it 

Beyle's Subtil, of Efluv, c. 5. ; 
: (b) Nares, ed quod omnis Odoy ad ſuperiora fertur, rectè ſurſum [ul 
Et quod Cibi '&* Peotionis judicium magnum rarum 75 von ſine cu 
eicinitatem Oris ſecutæ ſunt, Cic. de Nat. Deor. J. 2. c. 56. 

(c) Had not the Contriver of Animal Bodies been mina 
that his Work re have all the Signatures of Accurd | 
this Senſe might have been performed with a bare Apert 
of the Noſe; but that nothing might go imperfect out a 
Hand, he hath made a Part of the Noſe eaſily more 
and given a Set of Muſcles to lift up, and open * ſhut ta 
Noſtrils; and ſo adjuſt it to every Occafion of thi his Sealer, ; 
' (4) Ororem non alina, quan infetum: Adra, intejigi poſſe, P 
Nat. Hiſt. I. 9. c. 7. 


904 | 


; 
f 
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r' Sleep, or When we cannot be aware (7) 3 and 
ly, to receive the Divarications of the factor 


eder, which are here thick ſpread, and which 
by theſe Means meet the Smells entring with 
i Breath, and ſtriking upon'them, e 2ST 1 
And accordingly, the more accurate this Senſe is 
any Animal, the longer we may obſerve thoſe 
nin are; and more of them in Number folded 
and crouded together, to contain the more 
vous Filaments,' and to detain and fetter the 
oriferous Particles in their Windings and Tur- 
eee f e dns 
Ki an admirable Proviſion this is, which the 
eat Creator hath made for the Good of Brute 
eatures (J); the chief Acts of many of whoſe 
es are pertorm'd by the Miniſtry of this Senſe. 
Inſects, and many other Creatures, it is of great 
e in the Propagation of their Kind; as particu» 
ly in helping them to ſafe and convenient Places 
the Incubation of their Eggs, and breeding up 
a Wit tn fle d dt te amt their 


e) For a further Guard againſt the Ingreſs of noxious 
ings, the Vibrifi, or Hairs placed at the Entrance of the 
oſtrils ſerve, which, in ſome Meaſure ſtop the Entrance of 
ings — or, however, give Warning of them; but 
W the ſame ime allow an eaſy Paſſage to the Breath and 
ours. ane 

=c/ ) Mults preclarius emicat [Olfatus) in brutis ani malibus, quan: 
omine : iſta namique loc ſolo indice, berbarum, aliorumque corporun: 
„ Leenotorum virtutes certifſime dignoſcunt, quin & victum ſuum 

em, vel in abſtruſo poſitum, Odoratu venantur, ac facillimè inve- 
rant, Quòd autem minus ſagaces ſunt hominum naves, Hud non fa- 
tatis bujus abuſui (prout nonnulli volunt) aſcribi debet, verum in 
l eſt ipſius Organi deſectus: hoc enimTtirca vids humani criteria 
by ratio, & intellectu⸗ adſunt) non ita accuratum requiritur + Prop- 
4 enim inferiores potentiæ in homine, à naturã minus perfectæ ex- 
, ut ſuperiorum cultui & exercitio reſingusretur locus. Willis de 


um. Brut. cap. 13. a 
2) Tho- 


> 
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their Voung . Others are by the Accuracy of th il | 
Senſe, of Uſe to Mankind, which would be oth, ike 
wiſe of little or no Uſe (g). And moſt of the j = 
| rational Animals, Birds, Beaſts, and Creepug 
Things, do, by their Smell, find out their Foo 
ſome at great Diſtances, and ſome at Hand. M. 
what Sagacity do ſamo diſcover their Food in i 
| midſt of Mud and Dirt (4) 2 With what Curia 
do the herbaceous. Kind pick and chuſe ſuch Ply 
2s afford them wholſome Food, or ſometimes 
as ate Medicinal (i), and refuſe fuch as wouldh 
and deſtroy them? Andallby the Help princig 
if not only, of the Smell, alliſted by its near 
the Taſte. ch I ſhall inthe ne Place hu 
very briefly.- 4 30 74/4 5600 | \ 


— 


— — 

Thus ＋ 0 U Hound' is hs 2 and x 
pe to be a Vatch and oof to our Houſes b Ni ght. 
whreh Services (particularly in Hounds) their 2 


1 large, (like as they are in ol 
_ oy els Branches _ Filaments 1 in the Li 


of the Noftrits, both more and larger than I have ſeenins 


dther Creature whatſoever. Alſo there are more Convul | 
of the 5 have found in i b) 
other Animal. — 


The Sagacit | of Hounds is ious z of which ſr 
Inftance in Book V. Chap, 11. Note (bh), 

1 (bY See Bok VII, Chap, 2. Note (l. 

(j Vide Plin, Hit, Nat, l. 8. cap, 27. Que animatia you 
bas of enderant, 


ft char. * Of e 


17 


ches, as in the lafiScnſe, we hat an 9 
tu abundaitly ſufficicut to the Senſe; Netves 
oufly-'divaticated about the Tongut (5); And 
eh, to receive the Impreſhohs of every Guſto; 
dtheſe Nerves guarded with à firm and prupet 
t to defend them from Harms; but withal, 
ated in the papillary Eminences, as to give 
ee Admiſſon to Taſtes, 2155 2 But 


Na — re 


Ta 5 ve, nee; &c. — — de 
7 — acerbus, acris alfus, amarus, acidgys, oy Sigh: 
. Flat. J. C. c. 1. Mhat may be cee of the ter. 
0 of Taſtes, he faith is hard ro aſſign, wbreey yay vie 
11 &c. Utrurs affe#ionibes Senſuui——on feuris, guilou - 
chan, ut Democtitus cenſct. id. ib. Ant. BJ Beg. 
2 hp———_—_ efſe ſaporem qui rotundus; acerbum qui figu 
43; aſperum ui multis angulis, &c. id. ib. &c. But of the 
verhties a uſes of Taſtes, ſee Dr. Grew, Lee, 5. And 
Mitis de Anm. Brut. c. 172 
5 Inte let us gr eng et ceteris in rind n-: Ba, & 1 
Lato. Plin. I. 11. 37: 
ne Opinions if A atomiſts coiicerhing the Orjan of Taffe, 

Vito. Baubin, T. Bartiolin, 'Bartbolette, Veſlinge, Deuſonge, 
place it in tlie laxer, fleſhy Parts of the Tongue. Oar 
ous Wharton, in the Gland dt the Root of the Tongue: 
enmius in the thin Tunick coverin the Tongue; but the 
Warned Malpiebi with great Probability concludes, becauſe 
e outward Cover of the Tongue is perforated, under which 
papillary Parts, (of which Mr. Cowper hath very god 
ats in his Auut. 2 120 ) that i in theſe the Taſte lieth. Mai- 
is Words are, Quare chm dittis meatibus inſignibus occurram 

pillaria corpora, 308 lens eſt in his ultimo, ex ſubintranti ſapide 
= more titilationem, & mordicationem quandam fieri, qua Guſtum ef- 
iat. Malpig. Op. Tom. 2. De Lingus, pag. 18. 
5 Precipiunn ac fere ſolum Guſtatits organon eft Lineua; cui aliqua- 
* ſubcbſ* ure tamen Palatum, & ſuperior Gule pars 22 — in 
| * verd fiorg nervoſa immediata n n ſunt. 

2 


N 
; 
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But I ſhall ſay no more of "this Senſe ; 2 ; 
Word or two 8 its Conſent with che Smell, 
the Situation of them both: Their Situation is i 
the moſt convenient Place imaginable, for the Di 
eharge of their Offices; at the firſt Entrance (4 
in the Way to the grand Receptacle of our Fol 
and Nouri to ſurvey What is tobe adm 
ted therein; to rye between what is wholſo 
and fit for Nouriſhment, and what is unſavoy 
and pernicious. And for this End, the All-yi 
Creator ſeems to have eſtabliſhed a. great Com 
between the Eye, the Noſe, and Tongue, by ; 
dering the Branches of the ſame Nerves (4), toe 
of thoſe three Parts; as alſo indeed, to divers ab 
Parts of the Body, which I may have Occaſion 
mention in a more proper Place (e). By wi 
Means, there is all the Guard that can be, | agai 
ne Food ; — as before i it is tik 


. 0 4 4 
ST 4 
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obſervare eft, 3 pre alia 7405 parte inſugniter Abroſan 
etiam tertura valde pero; conſtare, in eum nempe finem, ut parti 
rei ſapide copioſius ac penitius intra Senſorii_meatus admittantur 
Nervi autem qui fibris Lingus denſiſſime intertextls famulaniu,t 
ee inepreſſones vg v 3 communicant, ow Fs 
Nervi & paribus tum quinto, tum nono ; 3 cum dens | ; 
num ſerie per totam ejus compagem ee, Willis ibid. 
(e) Guſtatus, qui 2 corum quibus ueſcimur genera debet, u 
tat in ea parte Oris, qu4 eſculentis & poculentis iter natura patfd 1 
Cic. de my Deor. I. z. c. 56. Vide quoque ſupra, Note 1 
A. 
jus rami ad Palatum & Fauces miſſi, Manducatiinis uegotium a 
gunt, propagines aliæ, velut exploratrices, ad Nares & Oculos ferns nt - 
nempe ut iftbec aliorum ſenſuum organs, etiam ad objecta 1 ; ts b 
us dignoſcenda probationum auxiliis quibuſdam iframe, | | | 
Nerv, Deſcrip. & Uſus. cap. 22. | \ Ih 
(e) See V. Chap, 8. | 


Chap. 

( "Malta bujus [quinti Paris] Nervi propagines Maſticatici 
Peri deftinantur ; ideogue quonmam alimenta ingerenda non modo * 
aft etiam O agu. & Views examen ſubine debent, ab eodem N 
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to the Stomach, it is to undergo the Trial of 
ree of the Senſes ; the Scrutiny of the Eye, the 
rick Surveyor of its outward Appearance ; and 
e Probation of the Smell and Taſte, the two ſe- 
reſt Judges of its natural Conſtitution and Com- 
ſition. 


bp e wc gd Wt 
CHAP. VL Of the Senſe of Feeling (a). 


AVING fpent ſo much Time upon the other 
Senſes, and therein given ſach ample Proofs 
he Infinite Creator's Wiſdom ; I ſhall but briefly 
xe Notice of two Things relating to this laſt 
ſe. | 
One is its Organ, the Nerves. For as all Senſa- 
| tion 
a) Malpighi is of this Opinion, that as _= is performed 
he Papile in the Tongue, ſo is Feeling by ſuch like Pæpiuæ 
ler the Skin. From ſeveral Diſſections, and other Obſer- 
ions, he thus concludes, Ex bis & ſimilibus videbatur animus 
de certior redditus, earundem Papillarum pyramidaliunt copiam, 
alias in Lingud deſcripſi, in locis precipue acquiſitiori Tactui di- 
reperiri, eodem progigni nervoſo & cuticulari corpore, ſimulque cir- 
vol vi reticulari involucro, & extimam cuticulam, veluti ultimuns 
inum attingere. I] licroſcopio quilibet in manus derſo pro fudors 
ia quædam miro ordine diſperſa intueri poteſt, circa que fraquentia 
n capitula aſſurgunt; hec vero ſunt Papilarum fines, dum à 
iurgentes interpoſitum ſuperant rete, ſemnlque extimam cuticu- 
| Hec repetitis "mm deprehendi; ex quibus non improbabiliter 
cam, ſicuti ex elatoribus——=yapillis ——in Lingua, Guſtus Or- 
* clicitur, ita ex copioſa harum Papillarum congerie. in 
„, bi maxime animalia Tactfili motione afficiuntur, . adæ- 
tum Tac is organum ſufficienter haberi. alpig. de extern. 
g. Org. p. 26. Conſul, quoque ejuſd. Vit, p. * 
Ag 1 heſe males of Malpiehi, our late curious and dili- 
rt Mr. Cowper hath confirmed, and given us very elegant 
es both of the Skin, and the Papi/e, and the Nerves; 
Wands, ©, under it, from Microſcopical Obſervations: Vide 


per's Anat. Introd. and Tab. 4. 
Y Although 
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tion is performed by the Nerves (B), and indeed ti 
other Senſes (performed by Nerves) are a Kind q 
Feeling ; ſo is this Senſe of Feeling performed bd 
Nerves likewiſe, ſpread in the moſt incomparabl. 
curious Manner throughout the whole Body. 5. 
to deſcribe their Origin in the Brain, and Spind 
Marrow, their Ramitications to all the Parts; thi 
Inoſculations with one another; and other Matter 
whereby not only the Senſe of Feeling 1s-perforne! 
but alſo animal Motion, and admirable Conſent u 
Harmony of all the Parts of the Body is effect 
To deſcribe, I ſay, theſe Things, ] would takey 
too much Time, and Lhave already, and ſhall, 
I go along, give ſome Hints thereof. 1 
The other Thing I ſhall take Notice of, is, r. 
Diſperſion of this Senſe throughout the Body, bt 
without and within. The other Senſes, I haved 
ſcrv'd, are ſeated in the very beſt Place for the 
lief and Comfort, the Guard and Benefit of th ** 
Animal. And foraſmuch as it is neceſſary to tf. 
Being and Well; being of the Body, that every 0: 
ſhould be ſenſible of Things ſafe, or Things pr 
dicial to it ſelf; therefore, it is an admirable Cu 
trivance of the Great Creator, to diſperſe this S 
of Feeling throughout every Part (c); to diſtingu 
— — r | 
(b) Although the Eye be the uſual Judge of Colours, 
ſome have been able to diſtinguiſh them by their Fecli 
| Saen itt qui venit ad M, Duc. Hetruriæ aulam qui colore! $ 
afttum cognoſcebat. Pro experimento velum ſericum, uniformiter "a 


tum, & pluribus coloribus tinctum, offerebatur, & veraciter de col F 


fengulis partibus judicabgt, Grimald, de Lum, & Col. pra fore 
43. ſect. 59. | e fo 

(c) Tattus antem tcto corpore eaquabilitey fuſus eſt, ut omnes in e fr 
omneſque nimios & ſrigoris caloris appulſus ſentire poſſimus. vi nate 


i ſupra, 


% 
Tail ; 
19 
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etween Pleaſure and Pain; Things ſalutary, and 
1 hings hurtful to the Body. | | 1 2 
Tzas in the five Senſes of Animals, we have an 
Economy worthy of the Creator, and manifeſtly 
emonſtrating his Power, Wiſdom and Indulgence, 
or whether we conſider the Mechaniſm of the Or- 
ns, or the great Uſe and Convenience of each 
nſe, we find it noble and grand, curious and ar- 
icial; and every way worthy: of its Infinite Ma- 
er, and beyond the Wit and Power of any Thing 
t a GOD: And therefore we muſt even deny 
r — by denying them to be God's handy- 
or k. | „ 
And now from thoſe chief Machines of Animal 
Wrformances and Enjoyments, the five Senſes; let 
paſs to anotlier Thing in common to all the ſen- 
ive Creatures, which is Reſpiration. 
Tactus ſenſus omnibus eſt, etiam quibus nulius alius; nam eis 
— Vermibus 4 rn ; 2 — onmibues — a 


ſtatus eſſe, Cur enim alios alia ſapores appetunt? in quo vel præcipua 
ature architec io. Plin. Nat. Hiſt. I. 10. c. 71. | 


| 


— —̃̃ —— 
CHAP. VII. Of Reſpiration: 


De all the Acts of Animal Life, this is one of 
the chief, and moſt neceſſary. For whatſoe- 
r hath Animal Life, hath alſo the Faculty of Re- 
ration, or ſomewhat equivalent thereto(a). In- 


deed 

- = — —— N . * » ds 
be Uſes aſſign'd to Reſpiration by all the Anatomiſts 
etore Malpigbi's Diſcoveries of the Structure of the Lungs, 
ee ſo various, and many of them ſoimprobable; that it would 
trisolous to recount them. But the more eminent modern 
atomiſts aſſign theſe Uſes. Wi#is thus ſums up his Opi- 
ol A. nion, 


— — 1 * 2 
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deed ſo congenial is this with Life, that Brea 
and Life are in Scripture Phraſe and Comma 
4 7 « 5 TAY SF a 282 1 Speech / 
nion, Precipua Pulmonum functio, & uſus ſunt, ſanguinem & aer 
per totas partium compages, intimoſque receſſus, atque duct u 2 
minutiſſimos traducere, & ubique invicem committere; in eum 
fnem, at ſanguis vendſus a cirenitu vedux, & chymo recenti dilun 
tum perfectius miſceatur & velut ſubigatur, tum potrſſimuny 
ſecundum omnes ſuas partes ab aere nitroſo de novo accendatur, Phu 
maceut. P. 2. S. 1. C. a. Sect. 2. Mayo faith rightly, tuff 
one grand Ute of Expiration is, Ut cum ac re expulſo, etiam Uhm 
& ſanguine'exValantes, ſimul exſufflentur, And as } Inſpirat 
that it conveyeth a nitro-aerial Ferment to the Blood, 
which the Animal-Spirits are owing, and all Muſcular-) 
tion. Mayow de Reſpir. P. 22, Sec. men Edit, 

„ of the Opinion of theſe two laſt cited, if li 
ſtake not (it being long ſince I read their Tracts, and hy 
them not now at Hand,) were Ent, Sylvius, Swammerdan, l 
merbroek, and my Friend Mr. Ray, in an unpubliſhed Ti 
of his, and his Letters now in my Hands, | 

But our Dr. Thurſton, for good Reaſons, rejects theſe ſu 
being principal Uſes of Reſpiration, and thinks, with g er 
Reaibe, the — Uſes to be to move, or paſs the Hl 
from the right to the left Ventricle of the Heart. U 
which account Perſons hanged, drowned, or ſtrangled 
Catarrhs, ſo ſuddenly die, namely, becauſe the Circulzt 
of their Blood is ſtopped. For the ſame Reaſon alſo it 
that Animals die ſo ſoon in the Air-Pump. Among ol 
Proofs he inftanceth in an Experiment of Dr. Cen, Prif 
Greßb. which he made before our R. S. by ſtrangling a Pulle 
ſo that not the leaſt Sign of Life appear'd; but by blog 
Wind into the Lungs through the Trachea, and fo ſetting iſ 
Lungs a-playing, he brought the Bird to Life again, An 
ther Experiment was once tried by Dr, Walter Needban, k 
fore Mr. Boyle, and others at Oxford, b hanging a Dog, 
that the Heart ceaſed moving. But haſtily opening the Dui 
and blowing Wind into the Puctus Pecquetianus, he put lh 
Blood in Motion, and by that Means the Heart, and ſo ne 
covered the Dog to Life again. J. Tburften de Reſpr. L.. . 
and 63, mea Edit, | 

Such an Experiment as Dr, Croon's my Friend, the late u 
ly renowned Dr. Het ſhewed alſo our R. S. He cut away u 
Kibs, Diaplragm, and Pericordium, of a Dog; alſo the Top. 
the Wind-Pixe, tl at he might tie it on to the Neſe 4 FT 

; ap: 


mY 4 n + ith 


on fall into dying Fits; but b 


cher conduce to the Mell being 
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Pair of Bellows; and by — into the Lungs, he reſtored 


e Do to Liſe; and then ce ing blowing, the Dog would 
lowing again, he fecover- 
1 ; and ſo alternately would die, and recover, for a conſi- 
Werable Time, as long, and often as they pleaſed, Phily, 
n. No. 28 
Fen the farther Confirmation of Dr. Turſton's Opinion, the 
Ngenious Dr. Muſgrave cut off, and cloſe ſtopped up the 
W/ind-Pipe of a Dog with a Cork, and then threw open the 
borax ; where he found the Blood ſtagnating in the Lunes, 
ie Arteria Pulmonaris, the Right Ventricle and Auricle of the 
art, and the two great Trunks of the Cave, diſtended with 


Wood to an immenſe Degree; but at the ſame Time, the 


m Pulmonaris, the Left Ventricle and Auricle of the Heart in a 
anner empty, hardly a ſpoonful of Blood therein, Phileſ, 
an. No. 240. Or both the Experiments may be tagether 
et with in Lowth, Abride, Vol, 3. p.66, 67, 
This Opinion of our learned Thurſton, the late learned Et- 
terns eſpouſed, who being Particular in reckoning up the 
ſes of Reſpiration, I ſhall therefore the more largely cite 
m. Reſpiration, ſaith he, ſerves, 1. 4d Offatum. 2. Ad 
breatum & Sputationem, 3. Ad Oſcitationem, Tuſſim, Sternutatio« 
, EmunS#ionemque, 4. Ad liquidorum Sorbitionem, Suctionemve. 
Ad Lequelam, Cantum, Clamorem, Riſum, Fletum, Flatum, Oc. 
Ad feacum Alvi, Urine, Fotis Molæve, necnon Secundinarum ex- 
Ifonem, 7. Ad promovendi Ventriculi, Inteftinorum, Lacteorum- 
e vaſorum, &c. contenta, 8. Ad halitus aqueos Sanguinis 8 pulmo- 
, aeris ope, exportandos, 9. Ad Diapncen, 10, Ad exactiorem 
Hi, Lymphaqu”, necn»n Sanguinis miſcelam, IT. Ad concilis 
dum ſanguini —coccineam rubedinem, &c, 12, Nec morese ne- 
wimus, aerem pulmones, & ſanguinem illos tranſcurrentem, 
aus calida reddere, &. 13. Quad denique aer ſanguini ſingulis 
eſpirationibus aliquantilla ſui parte, admixtus, pauciſſimas quaſcdlam 


| 7 ſpirituum animalium elaboratione particulas ſimul contribuat, All 


eſe Uſes, although of great Confequence, yet he thinks 
than the Being of the Ani- 
al; becauſe without any of them, the Animal would not 


i * r die, as it doth by Strangling, or in the Air- Pump. 


He therefore aſſigns a 14th, and the principal Uſe of Reſpi- 


' Wation to be, For the paſſing of the Blood through the Lungs, that ts 


% = into them by the Heart, Etmull. Diſert. 2, cap. 10. ſect. 
=, & 16. 

But the late Dr. Drake, with great Ingenuity and Addreſs, 
le a Perſon ſo conſiderable for his Years, as he was in his 


me,) not only eſtabliſh'd this Notion of Reſpiration, but 


lo carries it farther, * the true Cauſo of tho Draſtele 
3 of 
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Speech taken as ſynonymous Things, or at lea, 
neceſſary Concomitants of one another. Moſes (3) 
expreſſeth Animal-Life, by [The Breath of Life] 
Saith he, Gen. vii, 21. 22. All Fleſh that mor} 
on the Earth, Fowl, Cattle, Beaſt, Creepin 


hi ws, | 


of the Heart; which neither Bore#e, Lower, or Cowper, mud 
leſs any before thoſe great Men, have well accounted {8 
That the Heart is a Muſcle, is made evident beyond all Day 
by Dr. Lower, And that the Motion of all Mulcles confits, {WP 
onitriction, is not to be doubted alſo. By which Means th al 
Syſtole is eafily accounted for. But foraſmuch as the Ha Af 
hath no Antageniſt-Muſcle, the Diaftole hath puzzled the g . 
cit Wits, But Dr. Drake with great Judgment, and mug 
Probability of Reaſon, maketh the Weight of the Incumbe 
Atmoſphere to be the true Antagoniſt to all the Muſcles, whi 
ſerve both for ordinary Inſpiration, and the ConſtriQiod 
the Heart. The Particulars of his Opinion may be ſects 
his Anatomy, I. 2. c. 7. And in Phite, Tranſ. No, 281. 
And I remember when I was at the Univerſity, my nd 
ingenious and learned Tutor Dr. Wi#s, when he read Au: 
_ to us, was of Opinion, That the Lungs were blowny 
by the Weight of the incumbent Air, and repreſented ti 
anner of Reſpiration in this manner, viz, He put a Blade 
into a Pair of Bellows, turning back the Neck ot the Bladd:, 
nd tying it faſt, ſo that no Air might enter in between th 
ladder and Bellows, This being done, when the Bella 
were opened, the Bladder would be blown up by the Weit 
of the incumbent Air'z and when ſhut, the Air would be 
thereby preſſed forcibly out of the Bladder, ſo as to b 
the Fire. This Experiment I take Notice of here; beca 
(befides the Illuſtration it gives to Reſpiration) that orci 
Genius ſcems to have had a truer Notion of this Phanomen 
than was very Common then, vis. about the Year 1677 
78; as alſo, becauſe I have in ſome Authors met with "ſk 
ſame Experiment, without mentionof Dr, Mius, whoſe I tay 
it to have been, | ge. 
Another Uſe of great Conſideration, the already con 
mended Dr. Cbeyne aſſigns; namely, to Form the claſtd 
Globules of which the Blood principally conſiſts, with} 
which there would be a general Obſtruction in all the cap! 
tary Arteries. Cheyne's Phileſophical Princ, of Natur. Religion; Ws 
Harris's Lex. Tech, in Lunes, ' | 5 1 
Y Ger. ii. J. —vi. 37. and vil. 35, ke ; 
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inge, aud Man; all inwhoſe Noftrils was the 
Wrath of Life in the dry Land died. So the 
Pfalmiſt, Pſal. civ. 29. Thou takeſt away their 
Preath, they die. So grand an Act therefore in 
ommon to all Animals, may juſtly deſerve a 
Mace in this Survey of the Works of God in the 
inimal-Kingdom. 

And here I might launch out into an ample De- 
ription of all the Parts miniſtring to this neceſſary 
ct, and ſhew the curious Contrivance, and artifi- 
al Structure of them ; but a tranſient View ſhall 
fice. I might begin with the ontward Guards, 
je Noſe and Mouth; but theſe have been already 

Wuched upon. But the exquiſite Mechaniſm of the 
arynx, its Varicty of Muſcles, its Cartilages, all 

* exquiſitely made for the Purpoſe of Reſpiration, 
bd forming the Voice (c), are very admirable: And 
| no 

3 „ | 

(-) Becauſe it would be endleſs to ſpecify the curious Me- 
aniſm of all the Parts, concurring to the Formation of the 
oicc ; I ſhall therefore for a Sample note only two Things: 
There are thirteen Muſcles provided for the Motion of the 
e Cartilages of the Larynx. Gibſ, Anat, J. 2. c. 14. a Sign of 
Wc careful and elaborate Proviſion that is made for the Voice. 
It is a prodigious Faculty of the Glottis, in contracting and 


lating it ſelf with ſuch Exquiſiteneſs, as to Form all Notes. 
or (as the ingenious Dr. Keil ſaith,) ſuppoſing the greateſt Di- 


ce of the two Sides of the Glottis, to be one tenth Part of an Inch 


ſounding twelve Notes, (to which the Voice eaſily reaches ;) this Line 


„% be divided into twelve Parts, each of which gives the Aperture 


quiſite for ſuch a Note, <vith a certain Strength, But if due conſider 


3” Sub-diviſion of Notes, into which the Voice can run, the Motion 


We Sides of the Glottis is ſtill vaſtly nicer, For if tæro Chords ſound- 


Ws exatly Unifons, one be ſportened one t<ro-thouſandth Part of its 


ength, a juſt Ear will perceive the Diſagreement, and à god Voice 


I ſound the Difference, which is one one-bundred and ninety-ſixth 


Kart of a Note, But ſuppoſe the Voice can divide a Note into a bun- 
ired Parts, it follows that the different Apertures of the Glottis 4 
ally dxide the tenth Part of an Inch into twelye-hapdved Paets, the 

Ta „ „ Wn 
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no leſs ſo is the Tongue (4), which miniſters i Mu 
that, and many other Uſes too. | | 
Next, the Fabrick of the (e) Trachea deſert 
eſpecial Remark. Its Valve, the Epiglottis oni ne 
Top, to fence againſt all Annoyances; its cartilag 
non 


Effect of each of which produces a ſenſible Alteration upon a good E 
But becauſe each Side of the Glottis moves juſt equally, therefor: g 
Diviſions are juſt double; or the Sides of the Glottis, by their Mun 
do attnally divide one-tenth Part of an Inch into two-thouſand fm, 
bundred Parts. Keil“ Anat. cap. 3. ſect. ). 

(4) Among the Inſtruments of Speech, the IN if 
neceſſary one; and ſo neceſſary, that it is —_—_— though 
— Speech can be without it. But in the third Tome of 

Epbem, Germ. is Publiſhed, Fac, Rolandi Aglaſſoſtomograpbia ju 
Deſcriptio Oris ſine Lingud quod perfectè loquitur, & reliquas fu 
functiones naturaliter exercet, The Perſon deſcribed is one: 
Durand, a French Boy of eight or nine Years old, who ati 
or fix loſt his Tongue by a Gangrene, occafion'd by the Sm 
Pox : Notwithſtanding which, he could (as the Title fait) 
ſpeak perfegly, as alſo taſte, ſpit, fwallow, and chey l 
Food; but this Latter he — 7 only on that Side he pu 
into, not being able to turn it to the other Side his Mouth 
In the ſame Tract, Chap, 6, is this Obſervation of Vm 
g Perſons ; Memini me & quodam ſat celebri Anatomico audii| 
Je, dum de duplicatura Mediaftini ageret, ſi Membrana iſta duplex u 
turaliter unita in duas partes dividatur, loguelam quaſi ex peftor i. 
cedere, ut circumſtantes credant Demoniacum bunc, aut Sternomyilun. 
(e) The Variation of the Mind. pipe is obſervable in every Cream 
According as #t is neceſſary for that of the Voice, In an Urchin, ahi 
bath @ very ſmall Voice, it is hardly more than membranous : And u 
Pidgeon, which hath à low and ſoft Note, it is partly cartilagin 
and partly membrarous, In an Owl, which hath a good audible Nu 
Ft 7s more cartilaginous ; but that of a Jay, hath bard Bones inſteui 
Cartilages ; and fo of a Linnet: ſpnrch they ba ve both of then 
louder and ſtronger Note, &c. | n 
De Rings of the Mind. pipe ave fitted for the Modulation of the Vi 
For in Dogs and Cats, which in the Expreſſion of divers Paſſions # 
4 great mary Notes, (as Men do,) they are open and flexible, as in Mw 
PV hereby all, er any of them are dilated, or contra#ed, more or leſs, 
2s conventent for a bigber or deeper Note, &c, whereas in ſome other d. 
wimals, as in the Japan-Peacock, which uſeth hardly more than c 
ele Note, they ave entire, &. Grew Coſmolog, Sacr, Bot! 
Prop. 5. Sect. 9, 10, . 
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us Rings (J) nearly environing it, with its mem- 
W-anous —— the Gullet, to give the freer Paſ- 
ge to the Deſcent of the Food. And laſtly, Its 
ner Tegument of exquiſite Senſe to be readily 
ES-acd with, and to make Efforts againſt every 
hing that is hurtful or offenſive ; theſe, I ſay, do 

| juftly deſerve our Admiration, 
And no leſs prodigious are the Parts farther with- 
the Bronchi, the Veſicule (g), with their _ 
” 8 


f) It is a farther manifeſt Indication of fingular Deſign in 
cartilaginous Rings of the Aſpera Arteria, that all the 
Ly where they are contiguous to the Oeſophagus, they are 
2mbranous, to afford an eaſy Paſſage to the Food; bur after 
t, in the Bronchi, they are, ſome compleatly annular, ſome 
angular, &c, And another obſervable is, the lower Parts 
the ſuperior Cartilages, receive the upper Parts of the 
erior inthe Bronchi; whereas in the Aſpera Arteria, the Car- 
| ages run and remain Parallel to one another; which is 4 
ble Difference or Mechaniſm in this (in a Manner) one 
the ſame Part, enabling the Lungs, and Bronchi, to con- 
& themſelves in Expiration, and: to extend and dilate 
Wcmſclves in Inſpiration, | | 
e) Iſhall not here intrench ſo much upon the Anatomiſt's 
Wovince, to give a Deſcription of the Lungs, although it be 
urious Piece of God's Workmanſhip z but refer to Seignior 
a/dighi, the firſt Diſcoverer of their Veſtcule in 1660, in his 
o Letters to Bore/i de Pulmon, Alſo to Dr. Willis's Pharm. rat. 
Sg. 2. Sc. 1. Cap. 1. de Reſpir, Ong. & U.. who as he wrote 
er Malpighi, fo hath more accurately deſcribed thoſe Parts; 
«Sd to Mr. Coper's Anat. Tab, 24, 25. And if the Reader 
ch a Mind to ſee what Oppoſition Seignior Malpigbi's Diſ- 
vreries met with at Home and Abroad, and what Contro- 
{ries he had on that Account; as alſo his Cenfures of Dr. 
es Deſcription and Figures, he may conſult Malpigbi's 
u ee written by himſelf, Pag. 4, to 21. 

SY That the Lungs conſiſt of Veſicule, or Lobuli of Veſicule ad- 
1 Pitting of Air from the Bronchi, is viſible, becauſe they may 
blown up, cleanſed of Blood, and fo dried. But Mr. Cow 
4 faith, he could never part the Lobuli, (ſo as to make Dr. 
%s Fig. 1. Tab. 3, & 2 that probably the Veſicule are 
| nt)gyvous to one another throughout each Lobe of the LOS. 

5 n n 
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cular Fibres (5). 48 ſome aſſert they have, togeti 
with the Arteries and, Veins, which every wiel 
accompany the airy. Paſlages, for the Blood ton 


ceive there its Impregnations from the Air. 


e 


*, From hence I might proceed to the commoda 
Form of the Ribs (i), the curious Mechaniſm 


\ 


1 


And not only Air; but Diemerbroeck proves, That the V:| 
admit of Duſt alſo, from two Afthmatick Perſons he open 
one a Stone-cutter's Man, the Veſicul« of whoſe Lungs y 
ſo ſtuffed with Duſt, that in cutting, his Knife went a 
through an 12 of Sand ; the other was a Feather: dir 


who had theſe Bladders filled with the fine Duſt or Dom 
Feathers. 3 | . he 
There is a conſiderable Difference between Dr. Nuh e: 


h 
2 Etmwller, viz, Whether the Veſicu/e of the Lungs hail 
muſcular Fibres, or not? Etmuller expreſly ſaith, Nau Mat 
bras muſculoſas, multo minus rubicundam Muſculorum compagen lu 
enim Veſicule albide & fere diaphane) in ipſis reperiri. Ubi ſu 
cap. 6. ſect. 2. And afterwards, ſect. 3. Pulmones eſſe ni 
feexileſque muſculoſis fibris eeu proprie explicationis organis defit 
But Dr. Willis as exprefly aſſerts, they have muſculout 
bres, and aſſigns an excellent Uſe of them; Cellule iſte u; 
lares, ut nixus pro expiratione contrativos edant, etiam fibras, ui 
Micyoſcopium plane conſpicere 25 muſculares obtinent, Ubi ſum 
ſect. x6, And in the next Section, U pro dats occaſione mai 
aeris.copiam exſufflent, aut materiam extuſſiendam ejiciant, filris u 
cularibus donate, ſeſe arctius contrahunt, contentaque ſua penitys n 
minant, Et enim ordinariæ pectoris Syſtole, quas muſculorun uu 
tones ex parte efficiunt, aerem ferſan totum 8 Trached & BHM . 1 
baud tamen a Veſiculis, quã que vice ejiciunt: propter has (quot: 
erit) inaniendas, & totius Pettoris cavitas plurimùm anguſtatur iy: 
cellulæ ipſe veſiculures a propriis fibris conſtrictis coarctantur. 
(%) Circa hos motus | Scil, Pectoris dilatationem, &c. ] divini Ct 
toris mechanicen, ad regulas Mathematicas plane adaptam, ſatis uy 
vari non poſſumus ; ſequidem nulla alia in re manifeſtius 0 00 J 
yeoucTpsly videtur. 517 cum pettoris, tum ampliatio, tum c 
tio d qu buſdam Muſculis (quorum munus unicum eſt contrabere) f. 
Fei debeat; ves ita inſtituitur, ut Coſte quæ theracts, velut paral 
grammi oblongi verſus cylindrum incurvati, latera efformant, in fun 
mods quadratam, cum angulis rei, pro pectoris ampliatione ; mob 
rhomboeidem, cum angulis acnutis prs ejuſtem cent ractione, * 
161 Fr. 


Willis, ubi ſupra, * 
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> Intercoſtal-Muſcles (T), the Diaphragm, and all 


> other Muſcles (/) miniſtring both to the ordi- 


2 


, and extraordinary Offices of Reſpiration. 


* 


alen havin ſpokenof the Parts miniftring to Ref! piration, 
cludeth, Nihil uſquam 4 Natura ullo pacto per incuriam, fuiſſe 


erttum, que cum omnia præſentiret & provideret que ſunt neceſ- 


a illa, que cauſa alicujus extiterunt, conſecutura, omnibus inftau- 

nes parare occupavit, cujus apparatus copioſa facultas admirabilem 
jentiam 1 0 De Uſ. Part. 1. 5. c. 15. See alſo /. 6. c. 1. 

) For the Structure of the Intercoſtals, Midriff, &c. I ſhall 

er to Dr. Miuis, and other Anatomiſts. But Dr. Drake tax- 

Dr, Willis with an Error, in fancying there is an N 

in the Office of the Intercoſtali, by Reaſon that the Fibres 

he external and internal Intercoſtals decuſſate; that therefore 

external ſerve to raiſe the Ribs, the internal to draw them 

n. But Dr. Drake is of Steno's, and Dr. Mayow's Opinion. 

at notwithſtanding the Decuſſation of their Fibres, the 

er they exert upon, and the Motion they effect in the 

ps, is one and the ſame, Drake's Anat. J. 2. c. 7. and J. 4. 

. Mayow de Reſpir, c. 7. | 

) Although Dr. Drake, and ſome others, deny the Inter, 

als being . as in the preceding Note; 

| they, and moſt other Anatomiſts that l have met with, 

| ibute a conſiderable Power to them in the Act of Reſpi- 

jon, as they do alſo to the Subclavian and Triangular-Muſ- 

z but the learned Etmuter denies it for theſe three Rea- 

$, I. Quia reſpirando nullam in illis contractionom ſentio, 2, Quia 

ſibi invicem non adducuntur, & c. 3. Quia Coſtæ omnes ab alis 

lo enarratis muſculis moventur, idgue ſimul, &. Intercoſtales ita- 

vecnon Subclavios Muſculos Coſtis, parietum inſtar, ad complenda 

ſtitia intercoſtalia, pectuſque integran dum, ac Coſtas connectendas, 


eecbof eſſe, probabiliter concludo ; quo munere triangulares etiam 


fungi, rationi conſentaneum eſt. Etmul. Diſſert. 2. cap. 4. 
6 


But as to the Uſe of the Triangular-Muſcle in Reſpiration, 
may judge of it, from its remarkable Size and Uſe in a 
oz ; of which Dr. Willis gives this Account from Fallopius: 
Homine parvus aded & ſubtilis iſte | Muſculus] eft, wut vix pro 
uſculo accipi queat : in Cane per totum os pectoris protenditur, & 
tilagines omnes, eliam verarum Coſtarum ſterno inoſculatas, occu- 
t : Cujus diſcriminis ratio divinam circa Animalium fabricas Previ- 
iam plane indigitat, Quippe cum hoc animal, ad curſus veloci ſi- 
Wo: © diy continuandos natum, quo ſanguis, dum intenſins agitatur, 

| rite 


But 
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But paſſing them by, I ſhall ſtop at one prodigi 


0 
5. 


| 
Work of Nature, and manifeſt Contrivance of 
Almighty Creator, which although taken Notice 
by others (n), yet cannot be eaſily paſſed by int 
Subject I am upon; and that is the Circulation 
the Blood in the Fxtus in the Womb, ſo differ 
from the Method thereof after it is Born. Int 
Womb, whilſt it is as one Body with the Mot 
and there is no Occaſion, nor Place for Reſpirati 
there are two Paſſages () on Purpoſe for the'Tra 
miſſion of the Blood without paſſing it through 
. | Lun 


rite accendatur eventileturque, aerem celerrim & fortiter uti inſn 
ita etiam exſpirare debet=—— idcirco propter hunc attum firmius n 
dum (cujus in Homine haud magnus eft uſus) muſculus caninu ni 
ingentem & tanto operi parem ſortitur, Willis, ubi ſupra, ſed, 3 
; þ > Ray's Wiſdom of God in the Creation, Pag. 343. L 

1) Mr. Cheſelden, an ingenious and moſt accurate Au 
miſt, having Tomewhat Particular in his Obſervations 
the Circulation of the Blood through the Heart of the In 
I ſhall preſent the Reader with ſome of his Obſerratinl 
which he favoured me with the Sight of. The Blood (i 
he) which is brought to the Heart by the aſcending Cava, paſſ u 
the Right Auricle into the Left, through a Paſſage called Form 
Ovale, in the Sceptum [common to them both] wii 
fing through the Right Ventricle (as after the Birth) <vhile the Bleu 
the deſcending Cava paſſeth through the Right Auricle and Vii 
into the Pulmenary Artery, and thence into the Aorta through the Ds K 
betevixt that and the Pulmonary Artery, called Ductus Arterial 
whilſt a ſmall Portion of the Blood, thrown into the Pulmonary An 
paſſeth through the Lungs, ne more than is ſufficient to keep ere 
Pulmonary Veſſels, Thus both Ventricles are employed in driving 
Blood through the Aorta io all Parts of the Fœtus, and to the Mit 1c 4 
260, But after the Birth, the Blood being to be driven from the Ao e 9 
#brourh the Feetus alone, and not the Mother too, one Ventricle (20 
Sufficient, cohilſt the other is employed in driving the Blood throu!! 
Tunes, the Ductus Arterioſus being ſout up by means of the Alte 


* 


von of its Poſition, which happens to it from the raiſing the Aotti 

ne Lungs, when they become inflated, After that the Blood 1 "Wan; 

3 into the Lungs, in its return it fouts the Valve of the Foran, 
ke againſt the Foramen it ſelf, to whoſe Sides it foon adberti, 


: 


e. VII. Of Reſpiration. 157 
ngs. But as ſoon as the Fxtus is Born, and be- 
e thereby a perfectly diſtinct Being, and breathes; 
it ſelf, then theſe two Paſlages are ſhut up; one 
arly obliterated, the other becomes only a Liga- 
nt, except in ſome Creatures that are Amphibi- 
or are forced to lie long under Water, in whom 


ſe Paſſages probably remain open (o). 

\nd now what Action of any rational Creature, 

at is there in a Man's Life, that doth more 
plainly 


Js up the Paſſage, Tbe Ductus Arterioſus, or Ductus Arte- 
us in Ligamentum verſus, is ſeldom to be diſcerned in adult Bo- 
but the Figure of the Foramen Ovale is never obliterated, * 

) It hath been generally thought to be not improbable, 
that on ſome Occaſions the Foramen Ovale may remain 
in Man. In a Girl of four or five Years of Age, Dr. 
or found it but halfclofed, and in the Form of a Creſ- 
And he thinks ſomewhat of this Kind might be in the 
on whoſe Skeleton was found to have no Joints in the 
c-Bone, Ribs, Ec, Of which a Deſcription, with Cuts, 
be found in Phil, Tranſ. No. 215. And more largely in his 
*. Med. Phy/, de do Officum coalitu, where he adds to 
Girl, in whom the For, Ov. was not ſhut, a like Obſer- 
on of another Girl he opened at Oxferd of three Years 
1 Foramen Ovale fere erat occluſum, in medio tamen, exili 
ine, per quod Turundam facile tranſmiſi, erat pervium, p. 30. 
Mr. Couper (than whom none more accurate and a better 
ge) ſaith, I have often found the Foramen Ovale open in the 
. Anat. Append. Fig. 3. But Mr. Cbeſelden is of a diffe- 

Opinion. Of which in the following Note. 

rom ſomewhat of this Cauſe, I am apt to think it was 
t the Tronningholm Gardiner eſcaped drowning, and ſome 
ers mentioned by Pechlin, His Stories are, Hortulanus Tron- 
lolmenſis etiamnum vivens, annos natus 65, pro illd atate ſatis 
wc valens & vegetus, cum aute 18 annos, alit in aquas delapſo opem 
e vellet, forte fortuna & ipſe per glaciem incautiùs procedens, aquas 
dit 18 ulnas profundas: ubiille, corpore erecto quaſi ad perpendiculum, 
bus fundo adheſit, Conſtitit ſic per 16 horas, antequam producere- 
in auras, Dixit autem, ſimul ac infra aquarum ſuperficiem fuit 
nerſus, ſtatim obriguiſſe totum, &, ſi quem tum habuit motum & 
um, amiſiſſe, niſs quod ſonantes Stockolmii campanas etiam ſub 
0-5 ceſcuriùs percipere ſibi fit viſus, Senſit etiam, ſtatim ſeſe velut 
| ve ſicul um 
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plainly ſhew Deſign, Reaſon, and Contrivayf 


} 


than this very Act of Nature doth the Contrivah,. 
r 1 p E N | 1 F | 1 a 
weficulam ori applica ſe, aded ut aqua nulla os penetraverit in ad 
verd tranſitum, etiam ſentiente illo, babuerit; atque inde auditum |, 1, 
debilitatum al;quandiu eſſe, Hoc ſtatu dum 16 horas permani ” 
ftra queſitus, tandem repertum, conto in caput infixo, cujus etian R 


ſum ſe habuiſſe dixit, fundo extraxerunt, ſperantes ex more aut pn 
ſions gentis revicturum eſſe. Itaque pannis limteiſque productum 
vunt, ne aere admitti poſſit pernicioſus futurus ſubito illapſu: cui 
tum ſic ſatis ab aere ſenſim ſenſimque tepidiori hes admovent mos ij 
adoriuntur faſciis, fricant, radant, & ſufflaminatum tet bovis ſan 
cerporiſque motum negotiosd illi opera reducumt : denique antajoyih 
Ss genialibus liquoribus vita reddunt & priſtinæ mobilitati, Ret; 
atque oſtendit 0 etiamnum in capite circumferre veſtigia violniy 
conto illate, & cephalalgiis vexari graviſſimis, Et propter bim i 
caſum reli giosd a popularibus, & bujuſce rei teftibus probatum, Sn 
ma Neginæ matris munificentia & annuo ſtipendio eſt donatu 
Sereniſ. Principi ob /atus viuus 72 teſtis ———Ccnſitnatan nl 
babes Hiſtoriam D. Tilaſii, Biblioth, Reg, Præfecti, qui teſtatus 
prænoviſſe mulierem, que tres ipſos dies ſub aquis heſit, & ſiniln 
modum, quo Hortulanus ille, reſuſcitata, adhuc dum Iucis plexd ni 
uſurd, Accedit Nob, Burmannio——fides, qui conf ſſus eſt.— 
pago Boneſs parochie Pithoviæ concionem frequentdſſe funelrm 
ud, dum acta recenſeret Preco Senis cujuſdam ſeptuagenarii Lu 
— ——audiverit ex ore Concionatoris, vivum eum, adbleſcerten 
annorum, aquis ſubmerſum, 7 demum hebdomada (rem prodigioan 
extractum ad ſe rediiſſe viuum & incolnmen, Pechlin, de Ac. 
Alim. def. c. 10. | | 
Shall we to this Cauſe, or to the Offification, or more ii 
ordinary Strength of the Wind-Pipe, attribute the Recor! 
to Life of Perſons hanged ? Of which Pechlin gives an | 
ſtance that fell under his own Knowledge, of a Woman ha 
ed, and in all Appearance dead, but recovered by a Phyſe 
accidentally coming in, with a plentifut Adminiſtration 
Sir. Sal. Armon, Pechl. ib. c. 7, And the Story of Anme b. 
executed at Orford, Dec, 14, 1650. is {till well remember 
among the Seniors there, She was hanged by the Neck nes "ol 
an Hour, ſome of her Friends in the mean Time thumping her u 
Breaſt, others hanging with all their Weight upon her Legs, ſont 
lifting her up, and then pulling her down again with a ſudden fi 
thereby the ſooner to diſpatch her out of her Pain; as her prin'Wale 
Account wordeth it. After ſhe was in her Coffin, being "hall 
ſerved to breathe, a luſty Fellow ſtamped with all his Foyer 
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a Dcfign of the great God of Nature? What is 
ought and Contrivance, if this be not? Namely, 
at there ſhould be a temporary Part in the Body; 
ae juſt for the preſent Exigence ; to continue 

Wilt there is Occaſion for it, and to ceaſe when 
re is none; in ſome Creatures to remain al ways, 
Reaſon of their amphibious Way of Living, and 

and-Animals (purely ſuch) to ceaſmdGCG-. 
Another excellent Contrivance, a-kin to the laſt, 
cor the Preſervation of ſuch Creatures whoſe Oc- 
ons frequently neceſſitate them to live without, 
Wwith but little Reſpiration : Fiſhes might be 
ed here, whoſe Habitation is always in the 
aters ; but theſe belong to an Element which I 
mot at preſent engage in. But there are many 
Wimals of our own Element, or partly ſo, whoſe 
pans of Reſpiration, whoſe Blood, whole Heart, 
other Inſtruments of Life, are admirably ac- 
1modated to their Method of Living : Thus ma- 
amphibious Creatures (p), who live in Water 
| 5-88 

her Breaſt and Stomach, to put her out of her Pain. 
by the Aſſiſtance of Dr. Peity, Dr. Willis, Dr. Bathurſt, 
Dr. Clark, ſhe was again brought to Life. I my ſelf ſaw 

non Years after, after that ſhe had (I heard) born di- 
s Children. The Particulars of her Crime, Execution 
SE Rcitauration, ſee in a little Pamphlet, called News from 

Dead, written, as I have been informed, by Dr. — 

erwards the moſt vigilant and learned Prefident of Tri- 
alle, Oxon) and publiſhed in 1651, with Verſes upon 
TW Occaſion. | 1 
The Sa-Calf hath the Foramen Ovale, by which Means it 
enabled to {tay long under the Water, as the Pariſ. Ana- 
. Of which ſee in Book WI. Chap, 5. Note (c). 
ut the fore-commended Mr. Cheſe/den, thinks the Tera 
is neither open in amphibious Creatures, nor any adult 
ind-Animals. When I ft (faith he) applied my ſeif to the D 
hen of Human Bodies, I Lad ro Aiftru/? of the fregusmt Accounts of 
toe 


© 
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2s well as Air; many Quadrupeds, Birds, Inſeg 
and other Animals, who can live ſome Hours, Daf 
yea, whole Winters, with little or no Reſpiration 
in a Torpitude, or ſort of Sleep, or middle V7 
between Life and Death: The Proviſion made if 
theſe peculiar Occaſions of Life, in the Fabric 
the Lungs, the Heart, and other Parts of ſuſ 
Creatures (4), is manifeſtly the Work of Him, wii 
as St. Paul ſaith (7), Giveth to all Breath, uff 
Life, and all Things. | 


1b Poramen Ovale being open in Adults 3 but I. find ſince, fu 
2 the Oſtium Venarum Coronariarum for the Foran 
T be. lite I ſuppoſe Authors hate done, who aſſert that it is alu 
in amphibious Animals ; for we have made diligent Enquiry int i 
Animals, and never found it open. Neither <vould that (as they u 
gine) ſerve theſe Creatures to live under Water, as the Foetus wii 
Utero, wnleſs the Ductus Arterioſus was open alſo, 
This Opinion of Mr. Cbeſelden hath this to render itn 
bable, That the Oftium Venarum Coronariarum is ſo neat 
Foramen Ovale, that without due Regard, it may be cf 
miſtaken for it. Such therefore as have Opportunity oof 
amining this Part in amphibious Animals, or any other 
ject, ought to ſeek for the Oſtium, whenever they (vl 
they have met with the Foramen. | 
(2) Of the * Conformation of the Heart and Lu 
of = Tortoiſe, which is an Amphibious Animal, Sec! 
VI. Chap. 5. Note (). | 
(r) Ad, xvii. 25. 
= 
N 
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CHAP. VIII. Of the Motion of Animal: 


EXT to the two Grand Acts of Animal Lf 
their Senſe or Reſpiration, I ſhall conv 
their Motion, or Locomotive Faculty; when 
they convey themſelves from Place to Place, 1 

cording to their Occaſions, and Way of Life: A 
the admirable Apparatus to this Purpoſe, is a pi un 


Demo 


demonſtration of God's particular Foreſight, Care; 
ad * Providence towards all the Animal 
or | 3 
And here Lmight View, in the firſt Place, the 
ces, their curious Structure (a), the nice tack- 
them to every Joint, to pull it this Way, and 
t Way, and the other Way, according to the 
cial Purpoſe, Deſign, and Office of every ſuch 
int: Alſo their various Size and Strength; ſome 
ge and corpulent, others leſs, and ſome ſcarce 
ble to the naked Eye; all exactly fitted to every 
ce, and every Uſe of the Body. And laſtly, I 
ght take Notice of the muſcular Motions, both 
oluntary and ſpontancous (5). jog 


That the Muſcles are compounded of Fibres, is viſible 
ugh, Which Fibres, the curious and ingenious Bore#i 
h, are cylindraceous; not hollow, but filled with a ſpungy. 

y Subſtance, after: the Manner of Elder, as he diſcovered 

his Microſcopes; Borel, de Mot, An mal. Part . 

beſe Fibres, he ſaith, are naturally white; but derive 

ir Redneſs only from the Blood in them. | | 
beſe Fibres do in every Muſcle, (in the Belly at leaſt of 
= Muſcle,) run Parallel to one another, in a neat orderly 

m. But they do not at all tend the ſame Way, but ſome 

 allant, ſome long-ways, &c. according to the Action or 

tion of each — — Muſcle. The Particulars of which, 
of divers other Obſervables inthe Muſcles, would, beſides 

Nures, take up too much Room in theſe Notes; and there- 
el 5 refer to the Anatomiſts, particularly Steno, Borel/?, 

„, xc. 8 | 

a) The Infinite Creator hath generally exerted his Art 

= Care, in the Proviſion made by proper Muſcles and 
Fr ves, for all the different Motions in Animal Bodies, both 

FJ 0luntary, and voluntary. It is a noble Providence, that 

c of the vital Motions, ſuch as of the Heart, Stomach, 

ts, Sec. are involuntary, the Muſcles acting whether we 

ep or wake, whether we will, or no. And it is no leſs 
ovidential that ſome, even of the vital Motions, are partly 
luntary, partly involuntary, 4 that for Inſtance, of Breath- 


ing, 


. , | 
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Next, I might Survey the ſpecial Fabrick of th 
Bortes (c), miniſtring to Animal Motion. Next. 
ing, which is N both ſleeping and waking ; but call 


be intermitfed for a ſhort Time on Occafion, as for accuraM 


Hearing any Thing, Se. or can be encreaſed by a ftrongy 
Blaſt, co make the greater Diſcharges of the Blood from th 
Lungs, when that any Thing overcharges them. And as Hen 
the other Mstions ot the Body, as of the Limbs, and fg 
as are voluntary, it is a no leſs Provid :nce, that they are 4 
ſolutely under the Power of the Will; fo as that the Anni 
hath it in his Power to command the Muſcles and Spit 
or any Part of its Body, to perform ſuch Motions and A 
* as it hath Occaſion for. 4 , on | 
c), Quid dicam de Offibus ? ſjeca corpori mirabiles comniſ Wil 
ras ent, & ad Naa 1 S ad artus finiendos accomy 
datas, & ad motum, & ad omnem corporis attionem, Cicer. de Nu 
Deor. J. 2. c. 55. 
Buy Reaſon it would be endleſs to mention all the Cura 
ties obſervable in the Bones, I ſhall for a Sample, ſingle a 
only an Inſtance or two, to manifeſt that Defign was uſedi 
the Structure of theſe Parts in Man. 
The firft-fhall be in the Back-Bone, which (among may 
others) hath theſe two Things remarkable. 1. Its differ 
. Articulations from the other Joints of the Body. For bet 
molt of the Joints are flat, and withal guarded with Aſp» 
ties and Hollows, made for catching and holding; ſoul 
— loek and keep the Joints from Luxations, but wit 
to afford them ſuch a Motion, as is neceflary for the Inc 
vations of the Body. 2. The difference of its own Joints 
the Neck, Back and Loins, In the Neck, the Atlas, or . 
er Veriebra, as alſo the Dentatz, are curiouſly made, 1 
jointed (differently from the reſt) for the commodious u 
% eaſy bending and turning the Head every Way. In the Tio Wal 
| or Back, the Jointsare more cloſe and firm; and in the Lois 
more lux #fid' pliant; as alſo the Spines are different, a 
the Knobs and Sockets turned the quite contrary Way, 
anſwer the Occafions the Body hath to bend more the 
T than higher in the Back. I ſhall cloſe this Remark with tl 
| " ingenious Dr. KeiPs Obſervation. | i 
The Stracture of the Spine #s the very beſt that can be contrivt 
for had i been all Bone, <ve could hade had no Motion in aur Backs, 
had it been of tuv or three Bones articulated for Motion, the Medull 
Spinalis mu have been neceſſarily bruiſed at every Angle or 2 | 
i 
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ll one that it can neither be thruſt: backwards nor forwards to com- 
ei the Medulla Spinalis. Keil“ Anat; cap: 5. ſect. 8; _ 
Compare here what Galen ſaith; of the Articulations, Liga- 
Wcnts, Perforation, &r. of the Spine, to prove the Wiſdom 
a Providence of the Maker of Animal Bodies, againſt ſucli 
found Fault with Nature's Works 5 among which he names 
Gras, Anaxagoras, Aſclepiades and Eptenrus, Vid, Galen; de Uſ; 
J. Ia. init. and Chap. 11, &c. alſo L. 13. init, 
2. The next Inſtance ſhall be in one or two Things, where- 
the Skeletons of Sexes differ. Thus the Pelvis made in 
e Bclly by the Lm, Ofz Coxendicis and Pubic, is larger in a 
male than Male Skeleton, that there may be more Room 
We the lying of the Vi/cera and Fetus. So the Cartilage bra- 
Ws together the two Ofſs Pubis, or Sbarebones, Bartboline ſaith, 
Wtwice thicker and laxer in Women than Men : As alſo is 
e Cartilage that tieth the Os Sacrwm to its Vertebra; and all 
give Way to the Paſſage of the Fats, _ S SAT 
other confiderable Difference is in the cartilagirious 
oduction of the ſeven oug Ribs, whereby they are braced 
the Breaſt-Bone. e are harder and firmer in Wo- 
en than in Men; the better to ſupport the Weight of the 
eaſts, the ſucking Infant, Se. _— 
Wd) It is remarkable in the Joints; and a manifeſt Act of 
Wution and Deſign: 1. That altho' the Motion of the Limbs 
circular, yet the Center of that Motion is not in a Point, 
t an ample Superficies. Ina Point, the Bones would wear 
© Ir N one another; the Joints would be exceeding} 
ak, Ec. but the Joints conſiſting of two large Superficies, 
dncave, and 88 furrowed and ridged, ſome like 
Ball and Socket, and all lubricated with an oily Subſtance, 
ey are incomparably prepared both for Motion and Strength 
at the Bones next the Joint are not ſpungy, as their Ex- 
emities commonly are, nor hard and brittte; but capped 
ith a ftrong, tough, ſmooth, cartilaginous Subſtance, ſervitg 
dth to Strength and Motion. ; | | 
But let us here take Notice of what Galen mentions on this 
ubject. Articulorum wnuſquifque Eminentiam Cavitati immifſan 
abet : Veruntamen hoc fortaſſe non aded mirabile eſt : Sed ſi, conſide- 
14 omninm totius corporis oſſium mutug connexlone, Eminentias ca. 
tal ibn fuſcipieniibus aquales {eter inweneris 3 Hoc mi rabjle, K 
S en et 


a: Occafon ts put our ſelves in. If it had been made of ſeveral 
„„ ah Hor uening CartHages, wit ſboalu bave had no more Le of 
„u lud bien but one Bone, If each Vertebra had had its own 
ois Cortilages, if might have been eaſily diſlocated; And laſtly, 
oF oblique Proceſſes of each ſuperior and inferior Vertebra, keep the 
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might take Notice of the Joints (4), their con 
pleat Form adjuſted to the Place, and Office the 
are employed in; their Bandage, keeping thelf 
from Luxations ; the oily Matter (e) to lubricff 
them, and their own Smoothneſs to facilitate ti 
Motion. MY | | 


And laſtly, I might trace the various Nena 
throughout the Body, ſent about to miniſter to 
various Motions (). I might conſider their 0: 
enim 7 ſto amplior eſſet Caritas, laxus ſane & infirmus fevet Am | 
lus ; ſi ſtrictior, motus difficulter fieret, ut qui nulam verſionem lu 
ret; ac periculum eſſet non parvum, eminentias oſſium artatas fra 
ſed horum neutrum factum eft, —Sed quoniam ex tam ſecuri. 
ftructione periculum erat, ve motiones difficilius ferent & enim 
Mum extererentur, duplex rurſus auxilium in id Natura moliv (Wh. ; 
1. Cartilagine os utrumque ſubungens, atque oblinens : alterum vl N 
Cartilaginibut humorem unctuoſum, velut oleum, ſuperfunden ;\ 
quem facile mobilit, & attritu contumax omnis articulatio Oſſun ji 
eft, U undique diligenter Articulus omnis cuſtodiretur, Ligann 


guædam ex utroque ofe produxit Natura. Galen de UC, Pn is 


Ox Io | ® a | 
(e) For the affording this oily or mucilaginous Matt 0 
there are Glandules very commodioully placed near the Jun 
ſo as not to ſuffer too great Compreſſion by the Motion. 
neighbouring Bones, and yet to receive a due Preſſure, ſou + 
cauſe a ſufficient Emiſſion of the Mucilage into the Joni (: 
Alſo, another Thing confiderable is, that the excretory Ni 
of the Mucilaginous Glands have ſome Length in their Paſſi | 
from the Glands to their Mouths ; which is a good Com , 
vance, to prevent their Mouthsbeing oppreſſed by the Mai 
lage, as alſo to hinder the too plentiful Effuſion thereof, = 
yer to afford a due Expreſſure of it at all Times, and cam 
ccaſions, as particularly in violent and long: continued Mor 
tions of the Joints, when there is a greater than or din he 
Expence of it. See Cowper's Anat. J. "of 79. 

(Ff) There is no Doubt to be made, but that the Muſe t 
receive their Motion from the Nerves. For if a Nerve bel, 
or ftreightly bound, that goes to any Muſcle, that MulWpec 
ſhall immediately loſe its Motion, Which is doubtleſs WO; 
Caſe of Paralyticks; whoſe Nerves are ſome of them by re 
ſtructions, or ſuch like Means, reduced to the ſame State . 
if cut or bound. A 
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in (g) their Ramifications to the ſeveral Parts, 
Wd their Inoſculations with one another, according 
the Harmony and Accord of one Part with ano- 
er, neceſſary for the Benefit of the Animal. But 
ne of thoſe Things I have given ſome Touches 
Won already, and more I ſhall mention hereafter 
, and it would be tedious here to' inſiſt upon 
em all. fl Cle $1 
I ſhall therefore only ſpeak diſtinctly tothe Loco- 
jotive Act it ſelf, or what directly relates to it. 
And here it is admirable to conſider the various 
ethods of Nature (i), ſuited to the Occaſions of 


Various 


And this alſo is the Cauſe of that Numneſs or Sle2pineſs we 
ad oftentimes, by long fitting or lying on any Part. 
Neither is this a modern Notion only; for Galen ſaith, Prin- 
| hum Nervorum omnium Cerebrum eſt, & ſpinalis Medulla, ——Et 
1% Cerebro animalem virtutem actipiunt Nervorum utilitas 
7 facultatem Seni s Motihs a principio in partes diducere. And 
os he intimates to have been the Opinion of Hippocrates and 
%, de Uſ. Part: I. x. c. 16. & paſſim. ah 
= (2) Dr. Wizis thinks, That in ha Brain the Spirits are ela- 
prated that miniſter to voluntary Motion; but in the Cere- 
un, ſuch as effect involuntary, or natural Motions ; ſuch 
that of the Heart, the Lungs, Oc. Cerebri Anat, c. 15, 
Y See Book V. Chap, 8. 
(5) To the fogegoing, Iſhall briefly add ſome Examples of 
ſpecial Provihon made for the Motion of ſome Animals by 
Lemporary Parts, Frogs and Toads, in their Tadpole-ſtate, have 
Tails, which fall off when their Legs are grown out. The 
acerta Aquatica, or Water-Nexvt, when Young, hath four neat 
amified Fins, two on a Side, growing out a little above its 
ore-legs, to poiſe and keep its Body upright, (which gives it 
he Reſemblance of a young Fiſh,) whit fall off when the 
egs are-grown, And the Nymphe and Aureliæ, of all or moſt 
f the Inſe&s bred in the Waters, as they have particular 
Forms, different from the InſeQs they produce ; ſo have alſo 
peculiar Parts afforded them for their Motion in the Waters: 
ars, Tails, and every Part adapted to the Waters, which 
are utterly varied in the Inſects — in their mature 


Fate in the Air. 
M 3 (5) Fa 
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various Animals. In ſome their Motion is ſwiſt, i; 
others flow. In ſome performed with two, four, 
more Legs; in ſome with two, or four Wings; 1 
ſome With neither (E). 18 * eie 7 28 
And firſt for ſwift or flow Motions. This we fu 
is proportional to the Occaſions of each reſpedim 
Animal. Reptiles, whoſe Food, Habitation, anliif 
Neſts, lic in the next Clod, Plant, Tree, or Hoi 


or can bear long Hunger and Hardſhip, they net i | 
neither Legs nor Wings for their *Franſportatin, 
but their vermicular or ſinuous Motion (perform 


yith no leſs Art, and as curiouſty provided for: 


the Legs or Wings of other Creatures: This, IU 
is {ufficient for their Conveyance, © = 
Man: and Beaſts, whoſe Occaſions require i 
une Room, have' accordingly a ſwiſter Motu 
with proper Engines for that Service; anſwerabt 5 
to their Range for Food, their Occupation of Bul-ſ 
neſs, or their want of Armature, and to ſecure ti 
againſt Harms (J). "4 fairs 106.5 


(k) Fam vero alia animalia grad endo, alia ſerpendb, ad paſtum a 
cdunt, alia volando, alia nando. Cic. de Nat. Deor. 1. 2. c. 4 

Compare alſo what Galen excellently obſerves concernny 
the Number of Feet in Man, and in other Animals; and thi 
wiſe Proviſion thereby made for the Uſe and Benefit of ti 
reſpective Animals. De U. Part. in the Beginning of the 
_ third Book. | | | * 

) As ſhall hereafter ſhew, That the Indulgent Cream 
hath abundantly provided for the Safety of Animals by thei 
Cloathing, Habitations, Sagacity and Inſtruments of Defence; 
fo there appears to he. a temperament of their Main 
with theſe Proviſions, They that are well armed and guard 
ed, have commonly a ſlower Motion; whereas they that are 
deſtitute thereof, are fwifter, So alſo timid helpleſs Ani 
maly are commonly 1{wift ; thus Deer and Hares: But An Won 

als endowed with Courage, Craſt, Arms, Sc. commonly ill of 
hare a flower Motion, | 


” 
* 
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(-") See 
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But for the winged Creatures (Birds and Inſects,) 
they ate to traverſe large Tracts of Land 

Vater for e 2 « comma Habi- 
Wation, or Breeding their Young, to find Places o 
Retreat and Security from Miſchiefs; ſo they. have 


Wt ſwittly or lowly, a long or ſhort a Time, ac- 
Wording to their Occaſions and Way of Lite. And 
Wccordingly their Wings, and whole Body, are cu- 
Woully: prepared for ſuch a Motion; as I intend to 
Whew in a proper Place (2). T6 bl 
Another remarkable Thing in the motive Faculty 
fall Creatures, is the neat, geometrical Perfor- 
Wance of it. The moſt accurate Mathematician, 
e moſt skilful in mechanick Motions, cannot pre- 
Fribe a nicer Motion (than what they perform) to 
e Legs and Wings of thoſe that walk or fly (2), 
r to the Bodies of thoſe that creep (o). Neither 
22 the Body be more compleatly poiſed for the Mo- 
on it is to have in every Creature, than it a 
gaually is. From the largeſt Elephant to the ſmal- 
t Mite, we find the Body artfully balanced (5). 
he Head not too heavy, nor too light for the reſt 
ff the Body, nor the reſt of the Body for it (9): 


TTY n „ 


r 


” * * 


(n) Sce Book VII. Chap. 1. 
() See Book VII. Chap, 1. the End. 

c) See Book IX. Chap, 1. Note (c). | 

( Siquis unquam alius Opifex, equalitatis & proportionis magnam 
pabuit providentiam, certe Natura habzit iy animalium corpribus con- 
ſermandis; unde Hippocrates eam veEiſſime juſtam nominat, Galen, 
de Uſ. Bart. I. 2. c. 16. 

) The Make of the Bodies of ſome Water Fowl, ſeems 
to contradict what I here ſay, the Heads and long Necks of 
Wome, as of Swans, Ducks and Geeſe ; and the hinder Parts 
BY of others, as of the Doucker and Moor-hen, and ſame other 
| ” ny Kinds, 


| 


7 


ea the Faculty of flying in the Air; and 
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The Viſcera are not let looſe, or ſo placed, as to ſwa 
over- balance, or over- ſet the Body; but well-brace 
and diſtributed to maintain the . of the Bi 
dy. The motive Parts alſo are admirably well fi 
cd in reſpect to the Center of Gravity; placed i 
the very Point, fitteſt to ſupport and convey t 
Body. Every Leg beareth his true Share of the k 
dy's Weight. And the Wings fo nicely are (ty 
the Center of Gravity, as even in that fluid J 
dium, the Air, the Body is as truly balanced, as 
could have balanced it with the niceſt Scales, 
But among all Creatures, none more eleouliif 
than the ſizing the Body of Man, the gauging li 
Body ſo nicely, as to be able to ſtand ere, 
ſtoop, to fit, and indeed to move any way, or 
with the Help of ſo ſmall a Stay as the Feet (/ 
whoſe Mechaniſm of Bones, Tendons and Mult 
to this Purpoſe, is very curious and admirable, 


Kinds, ſeeming to be too heavy for the reſt of their Bok 
But inſtead of being an Argument againſt, it is a notable 
ſtance of the Divine Art and Providence, theſe Things beiy 
nice Accommodations to their way of Life. Of ſuch as hari 
Jong Necks, ſee Bok VII. Chap, 2. Note (i). 
And as for ſuch whoſe hinder Parts ſeem to over-balane 
their foremoſt Parts, whereby they fly with their Bodies in! 
manner erect, thisalfo is an excellent Accommodation to thei 
— of Life, which is Diving rather than Flying. Vid, B* 
VII. Chap, 4. Note (k). | 

: (1 See Book V. Chap. 2. Note (V). 
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t We Place allotted to the ſeveral Tribes of 
3 . ANIMALS. | 


TAving diſpatched the Motion of Animals, let 
Ius in the next Place conſider the Place which 
Infinitely Wiſe Creator hath appointed them to 
ve and act, and perform the Offices of the Crea: 
in. And here we find every Particular well 
Wicred. All Parts of our Terraqueous Globe fit 
an Animal to live and act in, are ſufficiently 
ked with proper Inhabitants: The watery Ele- 
nt (unfit, one would think, for Reſpiration and 
e) abounding with Creatures fitted. for it; its 
els abundantly ſtored, and its Surface well be- 
zad, The Earth alſo is plentifully ſtocked in all 
Parts, where Animals can be of any Uſe; not 
Wbably the deepeſt Bowels thereof indeed, being 
s in all likelihood unfit for Habitation and Ac- 
n, and where a living Creature would be uſeleſs 
the World ; but the Surface every where abun- 
ntly ſtored. 
But that which is moſt conſiderable in this Mat- 
,and 2 ſheweth the Divine Management in 
Caſe, is, that thoſe Creatures are manifeſtly 
ſigned for the Place in which they are, and the 
ſe and Services they perform therein. If all the 
nimals of our Globe had been made by Chance, 
placed by Chance, or without the Divine Provi- 
nce, their Organs would have been otherwiſe 
an they are, and their Place and Reſidence 2 
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170 Of the Place Book! 
fuſed and jumbled. Their Organs ¶ for Inſtay 
of Reſpiration, of Viſion, and of Motion, v9 
have fitted any Medium, or have needed no 
their Stomachs would have ferved any Food, 2 
their Blood, and Covering of their Bodies i; 
made for any Clime, or only one Clime. C 
quent tly all * Animal World would have been 
fuſed, inconvenient, and diforderly Comminy 
One Anion would have wanted Food, another} 
bitation, and moſt of them Safety. They u Tod 
have all flocked to one, or a few Places, take 
their Reſt in the 'Temperate Zones only, anda 
ed one Food, tlie eaſieſt to be come at, andn 
pecious in ſhew ; and ſo would have iſoned : 
yed, or greatly incommoded one liter, But at 


Matter is now ordered the Globe is cqually ben 
fo that no Place 2 roper Inhabitants 1 


any Creature is deſtitute Place, ind 
Things neceſſary to its Life, Health, and Plctin 
As the Surface of the Nen Globe bt 
vered with different Soils, with Hills and Vit 
with Seas, Rivers, Lakes and Ponds, with dit 
Trees and Plants, i in the ſeveral Places ; ſo all ti 
have their Animal Inhabitants, whoſe Organs 
Life and Action are manifeſtly adapted to ſuch 
ſuch Places and Things; whoſe Food and 5 
ſick, and every other Convenience of Life, | 
be met with in that very Place appointed it. 
watery, the a RE Ca), the airy Inhabit 


—_—_— 


wo Eft ot eri am Atem nonnuBa tn beftiis — ius, qua! 
Kurtwy in terra: veluti Crocodili Fuviatileſque Teftudenes, quedan 
Serpentes orta extra aquam, mul ac primun niti paſſunt, aquan 


fequuytuer, Dum eam Auatum 604 Gallivis ſepe Japon 


ar. X. of Animals... 171 
| thoſe on the dry Land Surface, and the Sub- 
raneous under it, they all live and act with Plea- 
they are gay, and flouriſh in their proper Hle- 
nt and allotted Place, they want neither for Food, 
pathing, or Retreat; which would dwindle and 
ſtroy, or poiſon one another, if all coveted 
ſame Element, Place, or Food. r. 7 34 
Nay, and as the Matter is adꝶmirably well order- 
yet conſidering the World's Increaſe, there would 
be ſufficient Room, Food, and other Neceſſaries 
all the living Creatures, without another grand 
& ofthe Divine Wiſdom and Providence, which is 
Balancing the Number of Iudividuals ot each 
ies of Creatures, in that Place appointed 
reto: Of which in the next Chapter. | 
Hi] deinde eas [ matres] relinguum 2 ugiunt, cùm pri- 
1224 naturalem damum, videre petuerunt Cic. de Nat. 


AWAY | 
the Balance of Animals, or the due Pro 
tn which the World is flocked with them. 


HE whole Surface of our Globe can afford 


b 


bling, or any other Multiplication of their Kind, 
y ſhould encreaſe to double or treble that Num- 
they muſt ſtarve, or devour one another. The 
ping therefore the Balance even, is manifeſtly a 
ork of .the Divine Wiſdom and Providence, 
d which End, the great Author of Life hath de- 

| deermined 


tion 


Room and Support only to ſuch a Number of 
Sorts of Creatures. And if by their doubling, 
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| Fowl of that Magnitude, Strength and Appetite, 


172 Of the Numbers Boox] 
termined the Life of all Creatures to fuch a Lens 
and their Increaſe to ſuch a Number, proportiq 
to their Uſe in tile World. The Life of (@ 
Creatures is long, and their Increaſe but ſmall, 
by that Means they do not over-ſtock the Wa 
And the ſame Benefit is effected, where the Inc 


) 


%% 4 *- 


preſent Caſe, and that is the Cuntur of Peru (b) 


to ſeize not only on the Sheep, and leſſer Cattle, 
YA 8 — ew 

( a) Benipna circa hoc Natura, innocu a & eſculenta animality 
cunda generavit, Plin. Nat. Hiſt, I. 8. c. 55. | 
(b) Captain J. Strong, gave me this Account, together with a Or 
Feather of the Cuntur [:r Condor] of Peru. On the C:aft of GG 
they met with this Bird in about 3 3 S. Lat, not far from ochd, 
Ifland in the South-Sea, they foot it ſitting on a Cliff, by the x 
fide ; that it was 16 Feet from Wing to Wing extended; thi 
Spaniſh Inhabitants told them they were afraid of theſe Bird, 
they ſhould prey upon their Children, And the Feather he gave me (lil 
the Doctor) i 2 Feet 4 Inches long; the Ouilt-part 5 Inches 1 
guarters long, and 1 Inch and half about in the largeſt Pall 
aveighed 3 dr. 17 gr, and half, and is 4 dark-brown Colour, | 
Seane in Philoſ. Tranſ. No. 208. 


xv. X. f Animals. 78 
n the larger Beaſts, yea, the very Children too. 
w theſe, as they are the moſt pernicious of Birds, 
are they the moſt rare, being ſeldom ſeen, or 
y one, or a few in large Countries; enough to 
p up the Species; but not to over-charge the 
orld. ee ono 
hus the Balance of the Animal World, is, 
dughout all Ages, kept even; and by a curious 
mony, and juſt Proportion between the Increaſe 
all Animals, and the Length of their Lives, the 
orld is through all Ages well, but not over- 
Fed: One Generation paſſeth away, and ano- 
Generation cometh (c); ſo equally in its 
om, to Balance the Stock of the Terraqueous 
be in all Ages, and Places, and among all Crea- 
es; that it is an actual Demonſtration of our Sa- 
ur 's Aſſertion, Mat. x. 29. that the moſt incon- 
r | ſiderable, 


To this Account, the Doctor, (in a Letter to Mr. Nay, 
rh 31,1694, with other Papers of Mr. Rays, in my Hands, ) 
Is the Teſtimony of Fof. Acoſta, I. 4. c. 7. and Garcilaſſ. de 
ſaga, who l. 8. c. 1 9. ſaith, There are other Fowls, call d Cuntur, 
by the Spaniards corruptly Condor. Many of theſe Foquls bav- 
been kid by the Spaniards, had their Proportion taken, aud from 
10 End of their Wings meaſured 15 or 16 Feet. Nature, o 
per and allay their Fierceneſs, deny'd them the Talons which are 
n to the Eagle; their Feet being tipp'd with Claws like a Hen: 
ever, their Beak is ſtrong enough to tear off the Hide, and rip up 
Bowels of an Ox, Two of them will attempt a Cow or. Bull, 
devour him : And it hath often happened, that one of them alone 
b aſſaulted Boys of ten or twelve Years of Age, and eaten them, Their 
bur is black and white, like a Magpie. It is dell there are but 
of them ; for if they were many, they would very much deſtroy the 
tle, They have on the Fore- part of their Heads, a Comb, not pointed 
that of a Cock; but rather even, in the Form of a Razor, When 
y ccme to alight from the Air, they make ſuch a humming Noiſe, 
th the fluttering of their Wings, as is enough to aſtoniſ®, or make a 


an deaf, 


() Eccleſ. i. 4. 


u 


| 
(d) The 
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ſiderable, common Creature, Even a Spar 
ty , which are ſold for a Fart hing) doth 
the Ground without our heavenly Fat 
This Providence of God is remarkable in ey 
Species of living Creatures : But that eſpecial 
nagement of the Recruits and Decays of Mankiy 
ſo equally all the World over, deſerves our ch 
. cial Obſervation. In the Beginning of the Wa 
and ſo after Noab's Flood, the Longevity of k 
as it was of abſolute Neceſſity to the more ſpe 
— of the new World ; fo is a ſpecial 
ſtance of the Divine Providence in this Matter ( 
And the ſame Providence appears in the follow 
Ages, when the World was pretty well peoglt 
in reducing the common Age of Man then to1y 
( The Divine Providence doth not only appear it 


Longevity of Man, immediately after the Creation: 
Flood-; but alſo in their different Longevity at thoſe 
Times, Immediately after the Creation, when the Worlds 
to be peopled by one Man, and one Woman, the Age oft 

_ greateſt Part of thoſe on Record, was 900 Years, and i 
wards, But after the Flood, when there were three Perl 
by whom the World was to be led, none of thoſe Pat 
archs, excep2 Sbem, arriv'd to the Age of 500; and only! 
three firſt of Sbem's Line, viz, Arphaxad, Salab, and Eber, cu 
near that Age; which was in the firſt Century after the Fly 
But in'the ſecond Century, we do not find any reached 
Age 6f :140, And in the third Century, (about the l 
End of which Abrabam was born, (none, except Teral, 
riv'd to 200 Years: By which Time the World was ſo w 
peopled, (that Part of it, at leaſt where Abraham dwelt,)t 
they had built Cities, and began to be cantoned into diſtin 
Nations and Societies, under their reſpective Kings; fot 
they were able o wage War, four Kings againſt five, Cen. 
Nay, if the Accounts of Anian, Berothus, Manetho, and oth 
yea, Africanus, be to be credited; the World was fo wt 
2 even before the Times we ſpeak of, as to afford it 

cient Numbers for the great Kingdoms of ria, Ee 

Perſia, &c. But learned Men generally, with great Real 
reject theſe as legendary Accounts, | 
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ars. (Gen. vi. 3.) in Proportion to the Occaſions 
1. Won at FP, Time. And laſtly, when the 
brid was fully peopled after the Flood, (as it 
s in fe Age of D's and ſo down to our pre- 

Time) the leſſening the common Age of Man 
o of 80 Years( -); (the Age mentioned by Mo- 
Pfal. xc. 10. this, I ſay, ) is manifeſtly an Ap- 

ment of the ſame Infinite Lord that ruleth 
rid : For, by this Means, the peopled World 
ept at a convenient Stay; neither too full, nor 
empty. For if Men (the Generality of them, 
Wcan) were to live now to Methuſelab's Age of 
) Years, or only to Abraham's, long after the 
dd, of 175 Years,the World would be too much 
run; or if the Age of Man was limited to that 
ivers other Animals, to ten, twenty, or thirty 
rs only ; the Decays then of Mankind would 
o faſt : But at the middle Rate mentioned, 
Balance is nearly even, and Life and Death 
p an equal Pace. Which Equality is fo great 
harmonious, and ſo manifeſt an Inſtance of the 
ine Management, that I ſhall ſpend ſome Re- 
ks upon it. It 
the Reader hath a Mind to ſee a Computation of the 
aſe of Mankind, in the three firſt Centuries after the 
dd, he may find two different Ones of the moſt learned 
hbiſhop Mer, and Petavins ; together with a Refutation 
e fo early Beginning of the Aſſyrian Mmareby ; as alſo 
ſons for — Abraham near 1000 Years after the Flood, 

E 


* Bifhop Stifingfleet's Orig. Sacr. Book III. 
4. Seft, 9. | | 
) That the common Age of Man hath been the ſame in 
\ges fince the World was peopled, is manifeſt from | 
de, as well as ſacred Hiſtory, To paſs by others: Plats 
d tothe Age of 8r, and was acccunted an old Man. And 
e which Pliny reckons up, I. 7. c. 48. as rare Examples of 
> Life, may for the moſt part be match'd by our modern 

| Hiſtories; 
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Hiſtories; eſpecially ſuch as Pliny himſelf pave Credit un 
Dr. Plot hath given - divers Inſtances in his Hiſtory of 
ford bire, c. 2. ſe#, 3. and e, 8. ſect. 54. and Hiſtory of Stu 

Hire, c. S. ſect. gx, c. Among others, one is of twelve! 
nants of Mr. Biddulpb's, that together made 1000 Yer 
Age. But the moſt confiderable Examples of aged Perf 
among us, is of old Parre of Shropire, who lived 15: l 
Months, according to the learned Dr. Harvey's Accoy 
and Henry Fenkins of Yorkftire, who lived 169 Years, acm 
ing to the Account of my learned and ingenious Friend 

aucred Robinſon'; of both which, with others, ſee Ly 
Abride. Phil, Tranſ. V. 3. p. 306. The great Age of P 
Shropſbire, minds me of an Obſervation of the Reverend vil 
Plaxton, that in his two Pariſhes of Ninaraſey and Doningn 
Shropſhire, every ſixth Soul was 60 Years of Age, or up 
Phil, Tranſ. No. 310. b * 

And if we ſtep farther North into Scotland, we ſhall H 
divers recorded for their great Age: Of which I ſhall pra 
the Reader with only one modern Example of one Lam 
who married: a Wife after he was 100 Years of Ag 
would go out to Sea a Fiſhing in his little Boat, when be. 
140 Years old; and is lately dead of no other Diſtempet 
mere old Age, ſaith Sir Rob, Sibbald, Prodr. Hift. Nat, &i 
44. and J. 3. p. 4, 

As for Foreigners, the Examples would be endle{s; 1 
therefore that of Fob. Ottele ſhall ſuffice, who was as fan 
for his Beard, as for being 115 Years of Age. He wal 
two Brabant Ells 5 high ; and his long grey Beard waa 
Ell 3 long. His Picture and Account may be ſeen in H 
Germ, T. 3. Obſ. 163. e | 

As for the Story Roger Bacon tells, of one that lived i 
Years by the Help of a certain Medicine, and many ot 
ſuch Stories, I look upon them as fabulous. And no bene 
that of the Wandering Few, named Fob. Buttaders, aid! 
have been preſent at our Saviour's Crucifixion z although 
ſcrious Stories are told of his being ſeen at Antwerp, and 
France, about the Middle of the laſt Century but one; 
before in Ann. 1542, converſed with by Paul of Eitſen, Bill 
of Sleſewick ; and before that, viz. in 1228, ſeen and cone 
with by an Armenian Archbiſhop's Gentleman; and by obe 
at other Times. N | 

If the Reader hath a Mind to ſee more Examples, he m 
meet with ſome of all Ages, in the learned Halec s 4 
p. 181, where he will alſo find that learned Author's Opiat 
of the Cauſes of the Brevity and Length of Human Li 


The Brevity thereof he attributeth to a too tender 4 
uck! 


_ _— 
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It appears from our beſt Accounts of theſe Mat- 
s, that in our European Parts 77 and I believe 
e ſame is throughout the World; that, I ſay, 
re is a certain Rate and Proportion in the Pro- 
| pagation 


king ſtrange Nurſes, too 1 but above all, 
Luxury, high Sauces, ſtrong Liquors, Sc. The Longe- 
of the Ancients he aſcribes to Temperance in Meat and 
ink, anointing the Body, the Uſe of Saffron and _— 
m Clothes, leſſer Doors and Windows, leſs Phyſick 
re Exerciſe. —— SOS 
WW) The Proportions which Marriages bear to Blrths, and 
the to Burials, in divers Parts of Europe, may be ſeen at an 


Wy View in this TABLE: 
j "Marriages | Births to 


— ä — - 


Names of the Places. to Births: As|Burials : As] 
Nie in General. 1 to 46012 to_1 
ndon. ; 41 to T 


to 4 12 to 1 
o 22 [1'26 to 1 
o 39|1's to 1 
to 6 |x's to 1 
ro 2'7 [1'07 to 1 


antbire, from 1569, to 1658. 
werton in Devon, 1560, to 1649. 
anbrook in Kent, 1 560, co 1649. | 
ynhoinNorthamptonſo.for TTS Mears. a 
| eds in Yorkfbire for 122 Years. 
War wood in Yorkfpire 57 Years. 
Wpminfter in Eßer 100 Years. 
rankfort on the Main in 1695. L 
Nd middle &JowerMarck in1 698. to 3'7 [1'9 to 1 
Domin. of the K.ofPruſiaint698, It!. a: 
Freſlaw In eta from 1687, tc 169 I 1 to 1 
Paris in 1670, 167T, 1672. 1 to 47 '“ to I's. 


Which Table I made from Major Grauzt's Obſervations on 
e Bills of Mortality; Mr. King's Obſervations in the firſt of 
r. Davenant's Eſſays; and what | find put together by my 
genious Friend r. Lowthorp, in his Abrid ment, Vol. 3. 5. 
68. and my own Regiſter of LU minſter. at from Ayy/s 
egiſter in Nerthamptonſeire, I had from the preſent Rector : 
e learned and ingenious Mr. Waſſe : And F was promiſed 
me Accounts from the North, and divers other Parts of 
is Kingdom; but have not A them: Only thoſe 

of 


to 3'4 1723 to 1 
to 4'6 108 to 1 
to 3˙) [1'2 to. 


? 
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pagation of Mankind: Such a Number marry ( 
ſo many are born, ſuch a Number die; in Propylf 
tion to the Number of Perſons in every Nati 


; 
County, or Pariſh. And as to Births, two Thin | 
Males and Females (5), not in a wide Proportinf 
1 


are very conſiderable: One is the Proportion 
not an uncertain, accidental Number at all Adu 
tures: but nearly equal. Another Thing is, tha 


of Leeds and Harwood in Yorkſpire, from my curious and in 
nious Friend Mr, 1 

(e) The preceding Table ſhews, that Marriages, one wi 
another, do each of them produce about four Births; not 
in England, but in other Parts of Europe alſo, - © © | 

And by Mr. King's Eſtimate, (the beſt Computations lin 
— of any, being derived from the beſt Accounts; ſu AF 
the Marriage, Birth, Burial-Act, the Poll-Books, Sr. by 
Eftimate, 228 1 in 104 marry. For he jud ak 
Number of the _ in England, to be about five 115 
and a half; of which about 41000 annually marry. 4 
what might be farther remarked concerning Marriage, i 
regard of the Rights and Cuſtoms of ſeveral Nations tl 
Ape to which divers Nations limited Marriages, &c, it ai 
be Endleſs, and too much out of the Way to mention thai 
I ſhall only therefore, for the Reader's Diverſion, take N 
tice of the Jeer of Lactantius, Onuare apud Peet as = F: t 
Piter it Iberos toulere? Utrum ſexagenarins fam, & ti l 
Papia fibulaim impoſuit ? Lactant. Inſtit. I. f. c. 16. By ue 
Lex Papin, Men were E to marry after 60, and it 
men afrer 50 Years of Age. — 

(1) Major Graunt, (whoſe Concluſions ſeem to be wi 
grounded,) and Mr, Xing, diſagree in the Proportions tit 
aſſign to Males and Females. his latter — in Le 
10 Males to be to 13 Females; in other Cities and Mark 
Towns, 8 to 9 ; and in the Villages and Hamlets, 100 Mak 
to 99 Females. But Major Grnunt, both from the Ls 
and Corntry Bills, faith, there are 14 Males to 13 Female 
From whence he juſtly infers, That Chriſtian Religion, provi 
ing Polypamy, is more agreeable to the Lat of Nature than Mateo": 
metiſm, and others that a#ow it, Chap. 8, | * 

This Proportion of 14 to 12, | imagine is nearly juſt, 
being agreeable to the Bills I have met with, as well as th" 


nan X of Avid. 0. = 
w more are born than appear to die, in any cer- 
in Place (i). Which is an admirable Proviſion 


Earth. Or on the other Hand, we may 
: | WET - that 


WIR "os nth. ate. * __.. a. tl * — A. An. oe. 


Mr. Graun. In the 100 Years, for Example, of my own, 
Wiſh-Regifter, although the Burials of Males and Females 
re nearly equal, being 636 Males, and 623 Females, in all 
t Time; yet there were baptized 09 Males, and but-655 
ales, which is 13 Fetnules to 13% Males, Which Inc- 
ity ſhews, not only, that one Man ought to have but 
Wife; but alſo that every Woman may, without Poly- 
y, have an Husband, if ſhe doth not bar her ſelf by the 
int of Virtue, by Denial, Sc. Alſo this Surpluſage of 
les is very uſeful for the Supplies of War, the Seas, and 
er ſuch Expences of the Men above the Women. 
hat this is a Work of the Divine Providence, and not 4 
er of Chance, is well made out by the very Laws of 
Wance, by a Perſon able to do it, the ingenious and learned 
, Arbuthnot, He ſuppoſeth Thomas to lay againſt Fob, that 
eighty two Years rg; more Males ſhall be born than 
males; and giving all Allowances in the Computation to 
omas's fide, he makes the Odds againſt Thomas, that it doth 
— { fo, to benear five Millions of Millions, of Millions, 
Millions to one; but for _ of Ages (according to the 
orld's Age to be near an infinite Number to one againſt 
bomas, Vid, Phil, Tranſ. No. 328, SS... ; 
(i) The foregoing Table ſhews, that in England in gene- 
l fewer die than are born, there being but 1 Death to 
755 Births, Bur in Londm more die than are born. So by 
r. Davenant's Table, the Cities likewiſe and Market- Towns 
ry 144% to one Birth, But in Paris they out-do London 
eir Deaths being 1 4 to one Birth: The Reaſon of which i 
dnceive is, becauſe their Houſes are more crowded than itt 
nden. But in the Villages of England, there are fewer die 


et Major Grawit, and Dr. Dar enant, both obſerve, hat 


2 . we — — 
_ + 7 £ - 
AS ST ES 


* 
—— ; — — : - — — 


an are born, there being but 1 Dcath to 1 +2 Births, And 
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that ſometimes thoſe extraordinary * , 
Mankind, may be not only a juſt Puniſhment z 
the Sins of Men; but alſo a wiſe Means to ke 
the Balance of Mankind even; as one would i 
ready to conclude, by conſidering the Aſiatid 
and other the more fertile Countries, where prod 
gious Multitudes are yearly ſwept away with gf 
Plagues, and ſometimes War; and yet thoſe C 
tries are ſo far from being waſted, that they ren 
full of People. | 
And now upon the whole Matter, What ö a 
this but admirable and plain Management? N 
can the maintaining, throughout all Ages and i 
CCS, theſe Pr oportions of Mankind, and all ot 
Creatures; this Harmony in the Generations il 
Men be, but the Work of One that ruleth tf 
World 2- Is it poſſible that every Species of An 
mals ſhould ſo evenly be preſerved, proportiam 
to the Occaſions of the World ? That they ſhall 
be ſo well balanced in all Ages and Places, with 
the Help of Almighty Wiſdom and Power ? Hn 
is it poſſible by the bare Rules, and blind Ache 
Nature, that there ſhould be any tolerable Pr 
portion; for Inſtance, between Males and Few 


there are more Breeders in London, and the Cities and Markt 
Towns, than are in the Country, notwithſtanding the Loh 
Births are fewer than the Country; the Reaſon of which! 
in Graunt, Chap. 7, and Daverant, ubi ſupra, p. 21. 


The daſt Remark I ſhall make from the fore oing Tadk 
ſhall be, that we may from thence judge of the Healchfubt 
of the Places there mentioned. i the Year 1698 was il 
mean Account ot the three Marcks, thoſe Places bid the fait 
for being moſt Healthful ; and next to them Aynbo and Ci 
brook for Enelifo Towns, 0 
1 (k) 1 


* 
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her of Mankind, or of any other Creature (A) ; 
xecially ſuch as are of a Ting, not of a domeſ- 
k Nature, and conſequently out of the Com- 
and and Management of Man ? How could Life 
d Death keep ſuch an even Pace through all. the 
imal World? If we ſhould take it for granted, 
Wt, - according to the Scripture Hiſtory, the 
orld had a Beginning, (as who can deny it (/) ? 
if we ſhould ſuppoſe the Deſtruction thereof by 
gab's Flood: How is it poſſible, after the World 
5 repleniſhed,) that in a certain Number of Years, 
the greater Increaſes and Doublings of each 
ecies of Animals; that, I ſay, this Rate of Doub- 
0) ſhould ceaſe; or, that it ſhould be com- 
n penſated 


(k) Quid loquar, quanta ratio in beſtiis ad perpetuan conſervationen 
um generis appareat? Nam primym alie Mares, alie Feemine ſunt, 
d perpetuitatis caua machinata natura eft, Cic, de Nat. Deor. 


SS 1% | " 

(!) Although -4rifotle held the Eternity of the World, yet 
ſeems to have retracted that Opinion, or to have had a 
ferent Opinion when he wrote his Metaphyſicks ;' for in his 
ſt Book he affirms, that God is the Canſe and Beginning of all 
ings ; and in his Book de Mundo he ſaith, There is no Doubt 
t God is the Maker and Conſervator of all Things in the World, And 
e Srick's Opinion is well known, who {trenuouſly contend- 
„That the Contrivance and Beauty of the Heavens and 
arth, and all Creatures, was owing to a Wiſe, Intelligent A- 
ent, Of which Tudy gives a large Account in his ſecond 
ook de Nat, Deor, in the Perſon of Balbus. 

(m) I havebefore in Note(g), obſerved, That the ordinary 
Kate of the Doubling or Increaſe of Mankind is, that every 
arriage, one with another, produces about four Births ; but. 
me have much exceeded that. Babo, Earl of Abenſperg, 
ad thirty two Sons, and eight Daughters; and being invited 
o Hunt with the Emperor Henry II. and bring but few Ser- 
ants, brought only one Servant, and his thirty two Sons. 
o theſe many others might be added; but one of the moſt 
emarkable Inſtances I have any where met with, is that of 
Mrs, Honywood, mentioned by Hakewill, Camden, and other 
N 3 Authors; 


Y 


_ 
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penſated by ſome other Means & That the Way 
ſhould be as well, or better ſtocked than now it i; 
in 1656 Years the Time betwetn the Creatinf 
and the Flood; this] we will ſuppoſe may be dai 
by the natural Methods of each Species Doubliy 

or Increaſc: But in double that Number of Yea 
or at this Diſtance from the Flood of 4000 Nen 
that the World ſhould not be over - ſtocked, a 
neyer be made out, without allowing an InfinM 
Providence. Ach : v hl: : 


4 4 Att Md Dot. At. a — th... Att et 


Authors; but having now; before me the Names, with m 
Remarks, (which I received from a 1 —.— neighbouring 
ſcendant of the ſame Mrs. Ban ud) I ſhall give a morc pu-W 
tigular Account than they. Mrs. Mary Honyood was Dau WS 
ter, and one of the Co-heirefles of Robert Atwaters, Eſq; oi 
Lenham in Kent, She was Born in 1527, Married in Fwy 
43, at ſixteen Years of Age, to her only Husband Rin 
enywwood, . of Charing in Kent, Eſqʒ She died in the ninety: 
third Year- of ber Age, in May 1620. She had Sixt 
3 of _ 74 3 nw and — Nr 
ot hich one had no Iſſue, three died young, and the gouf 
eſt tha {lain at . 1600. Her Grand 
Children in«the ſecond Generation, were one-hundred ui 
fourteen ;-in the third, two-hundred and twenty-eight ; alli 
nine in the fourth Generation, So that ſhe could ſay the ſane 
that the Niſtich doth, made of one of the Dalburg's Family 
of Baſil}. Ge gen Now e go! 
e 393845 4 4 
Mater ait Nate, dic Nate, filia Natam 


Ut moneat, Nate, plangere Filiolam. | 


. 2 | 3 4 
Riſe up Daughter, and go to thy Daughter, for her Daughters 
6 , 


" 

Daughter hath a Daughter, Mrs, Honywood was a very pow 
Woman, afflicted, in her declining Age, with Deſpair, 
ſome Meaſure ; concerning which, ſome Divines once dl 
courfing with ber, ſhe in a Paſſion ſaid, She uus as certain) 


damned as this Glaſs is broken, (throwing a Venice-Glaſs againl 
the Ground, which ſhe had then in her Hand.) But ths An 
Glaſs eſcaped breaking, as credible Witneſſes Meeſter þ 

x | ä N 3 
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F I conclude then this Obſervation with the Pfal- 
its Words, Pal. civ. 29, 30. Thou hideft thy 
= ace, all Creatures are troubled ; thiutaReſt d- 
Way their Breath, they die, aud return ta their 
%. Thou ſendeſt forth thy Spirit, they are 
eated ; and thou reneweſt the Face i the 
"77:7. NE te Tone h = 
W "oe 

= a Of the Food of ANTMALS. &s 


Wm HE preceding Reflection of the Pſalmiſt, 
& mindeth me of another Thing in common to 
Wanimals, that pertinently falleth next under Conſi- 
ration, which is the Appointment of Food, men- 
ned in Ferſe-27, 28, of the laſt cited Pſalm 
v. T heſe | Creatures] wait all upon thee, that 
6 mayeſt give them their Meat in due 
| We That thou giveft them, they gather ; 
on openeſt thy Hand, they are filled with 
od. The fame is again aſſerted in Pſal. cxlv. 
56. The Eyes of all wait upon thee, and thou 
iveft them their Meat in due Seaſon. Thon 
peneſt thy Hand, and ſatisfieſs the Defire of 
wery living Thing. 

What the Pyalmi ſt here aſſerts, affords us a glo- 
ous Scene of the Divine Providence and Manage- 
ent. Which, (as I have ſhewed it to Concern it 
elf in other leſſer Things;) ſo we may preſume, 
Noth exert it ſelf particularly in fo Grand an Affair 
s that of Food, whereby the animal World ſubſiſts: 
And this will be manifeſted, and the Pſalmi ſt's 

f Obſer- 
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Obſervations exem plifed, from theſc ſix follogix 
Particulars, 
I. From the ſubſiſtin 6A and maintajning ſuch 


1, 


large Number of Anjm throughout all Parts Wy 
the Wor Id, 1 of 

II. en the proportionate Quantity of Im If 
the Eaters. \ ICC 


III. From the Variety of Food ſuited to the Vo 
riety of Animals; Or, the Delight which vari 
Animals have in different Food. | 

IV. From the peculiar Food which peculiat H. 
ces afford to the Creatures ſuited to thoſe Places, 

V. From the admirable and curious Appartalf 
made for the Gathering, Preparing, and Digelinſ 
of the Food, And, 

VI, and Laftly. From the great Sagacity of 
Animals, in finding out and providing their Fo 

I. It is a great Act of the Divine Power al 
Wiſdom, as well as Goodneſs, to provide Foodt I 
ſuch a World of Animals (a), as every where pl 
ſeſs the Terraqueous Globe; on the dry Land; a 
in the Sea and Waters; in the torrid and from 
Zones, as well as the temperate. That the dar | 
rate Climates, or at leaſt the fertile Valleys, and id 
and plentiful Regions of the Earth, ſhould aff 
Subſiſtance to many Animals, may appear leſs wr. 
derful perhaps: But that in all other the molt lik 
Places for Supplies, ſufficient Food ſhould be afford 
cd to ſuch a * Number, and ſo great Vr 

riet 


(a Paſtum animantibus arge S n natura e eum, qui oy 
aptus erat, comparavit, Cic. de Nat. Deo, 1. 2. c. 47. 

Ille Dent eſt, —— gi fer totum orbem armenta dimiſit, qui greg 
$45 ubique palm — pabulym preftat, Senec. de Bene: 
; . C. 8. 9 7 Tri 


— 
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v of Beaſts, Birds, Fiſhes, and Inſects; is owing 
that Being, who hath as wiſely adapted their Bo- 
Ws to their Place and Food, as well as carefully 
BE Jided Food for their Subſiſtence there. 
hut I ſhall leave this Conſideration, becauſe it 
be illuſtrated under the following Points; and 
\ceed, wigs: | 3 ; 
. To conſider the Adjuſtment of the Quantity 
Food, in Proportion to the Eaters, In all Pla- 
there is generally enough; nay, ſuch a Suffici- 
, as may beſtyled a Plenty ; but not ſuch a Su- 
uity, as to waſte and corrupt, and thereby an- 
the World. But that which is particularly re- 
WW: kable here, is, that among the great Variety of 
ds, the moſt uſeful is the moſt plentiful, moſt 
Wverlal, eaſieſt propagated, and moſt patient of 
Weather, and other Injuries. As the herbaceous 
ers, (for Inſtance) are many, and devour much; 
he dry-land Surface we find every where almoſt 
rally carpeted over with Graſs, and other agree- 
e wholſome Plants; propagating themſelves in a 
nner every where, and ſcarcely deſtroyable b 
Weather, the Plough, or any Art. So likewiſe 
Grain, eſpecially fach as is moſt uſeful, how 
ly is it cultivated, and what a large Increaſe doth 
produce 2 Pliny's Example of Wheat (5), is a 
cient Inſtance in this Matter; which (as that cu- 
us Heathen obſerves) being principally uſeful to 
| | the 


* 


— 
ü — 


Y Tritico nibil eft fertilius : hoc ei natura tribuit, quoniam eo 

xime alat hominem ; utpote cum & modio, ſi fit aptum ſolum 

o madii reddantur. Miſit D. Auguſto procurator ex uno grano 

x eredibile dictu) 400 paucis minus germina, Miſit & Neroni ſimi. 

349 ſtipulas ex uno grave, Plin, Nat, Deor. J. 18, c. 1 0 = 
c 


— . 


— 


chuſing various Food, and Rare abhorringt 


what is a ſweet and delicate Smell and Taſk 


ai. — ͤ . — ER er. —„—-— 
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And their Celts, or rather Coats or Caſes to he made of yellow, g 
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the Support of Man, is ealily propagated, ang 


Fee : And: an happy Faculty that is of 


a1 it, can bear either Ex 21 gf Heat or ( 
made relating to the Food of Animals, is, thay 
rious Animals delight in various Food (c); ſon 
Grals and Herbs; ſome in Grain and Seeds; (il 
in Heſh; ſome in Inſects; ſome in this (4), ſong 
that; ſome more delicate and nice; ſome vora 


” } 


would not be ſufficient for all; but every Var 


b as {carce to refuſe. any 


which others like, is a great and, wiſe Meant 
every Kind hath enoug 13 and oſtentimes (1 
what to ſpare, | . 


It deſerves to be reckoned as an Act of thel 
vine Appointment, that what is wholeſome by 
to one, is nauſeous, and as a Poiſon to anotit 


one, is foetid and loathſome to another: By wi 


' (ec) Sed 1 quants beniguitas Nature, quid tam multa ad v im 
dum, tam varia, tam jucunda gignit ; neque ea uno tempore am vi 
ſemper & novitate delettencur & copia, Cic. de Nat. Deo. rd 


Ee, * 

a 65 Swammerdam obſerves of the Ephemeron-Worms, that nt 
Food is Clay, and that they make their Cells of the s | 
Upon which Occaſion he ſaith of Moths, that eat Wool! Il 
Fur, There are two Things very conſiderable, 1. That the Ct 
make to themſelves, wherein they live, and with which (as ther le 
Tortoiſe- lite) they move from Place to Place, they make the A 
next at Hand, 2, That they feed alſo on the ſame, therefore la 


olue, or black Cloth, you will alſe find their Dung of the ſam? 0 
Swam, Ephem. vita, publiſhed by Dr, TJyſer, Chap, 3. 0 


| FF 
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| 
all the Provifions the Globe affords are well 


zos'd of. Nat only every Creature is well provi- 
for, but a due Conſumption. is made of thoſe 
ings that otherwiſe would encumber the Warls 
the Way, cor ,rot, ſtink and amoy, inltea« 
heriſhing and refreſhing it. For gur moſt uſeful 
nes, Grain, and Fruits, would mould and ot; 
e Beaſts, Fowls, and Fiſhes, which are reckons 
mons the eue Dainties, would turn to Car- 
= and poiſon us: Nay, thoſe Animals whichare 
me Carrion, and many other Things that are 
me, both on the dry Land, and inthe Waters, 
1d be great Annoyances, and breed Diſeaſes, 
it not for the Proviſion which the Infinite 
erer of the World hath made, by cauſing theſe 
ings to be ſweet, pleaſant, and wholeſome Food 
dme Creature or other, in the Place Where thoſe 
ngs fall: To Dogs, Ravens, and other voraci- 
Animals, for Inſtance, on the Earth; and to 
acious. Fiſhes, and other Creatures inhabiting 
Waters. 1 Pr bene HY 
Thus is the Wotld, in fome Meaſure, kept ſweet 
clean, and at the ſame Time, divers Species of 
mals ſupply'd with convenient Food. Which 
dvidence of GOD, particularly in the Supplies 
rded the Ravens, is divers Times taken Notice 
n the Scriptures (e); but whether for the Rea- 
snow hinted, or any other ſpecial Reaſons, I 
Il not enquire, Thus our Saviour, Luke xii. 24. 
ider the Ravens ; for they neither ſow nor 
p, which neither have Storehouſe, nor Barn, 
(od fredeth them. It is a manifeſt Argu- 
ment 


00 A1. 


) Jeb xxxviii, 41, Pal, exlvii. 9. 


' 
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merit of the Divine Care and Providence, in fn 
Ving the World with Food and Neceſlaries, f 
92 Ravens, accounted as unclean, and little 
arded by Man, deſtitute of Stores, and that live 
Fee by what falleth here and there; Mf 
ch Bird; Iſay, ſnould be provided with ſuffch 
Food; eſpecially if that betruewhich i tot 
Pliny 805 and Alian (4), report of their ul 
tura} Affection and Cruelty to their Young: N 
they expel them their Neſts as ſoon as they off 
«fly, and then drive them out of the Country”, i 
Fhus having conſidered the Wiſe Appointn f 
| 
1 


of the Creator, in ſuiting the Varicty of Food if 
Variety of Animals: Let us in tile | 
IV. Place, Take a View of the peculiar u 
which particular Places afford to the Creaturs i 
habiting therei gn. | 
It hath been already obſerved (7), That cx 
Place on the Surface of the Terraqueous Globe, Wi;" 
ſtocked with proper Animals, whoſe Organs» 
Life and Action are curiouſly adapted to each. 
ſpective Place. Now it is an admirable Act of 

wine Providence, That every Place afford 
proper Food to all the living Creatures the 
All the various Regions of the World, the diff or 
Climates (), the various Soils, the Seas, ne 


—— ——— 


. 
„ 


(f) Atiſtot. I. 9. c. 31. Hiſt. Animal, © | 
(es) Phny affirms this of the Crow as well as Raven: Ca 
omnes [i. e. Cornices] ex eodem genere pellunt nidis pullos, ac u. 
cogunt, ſicut & Corvi, quti——robuſtos ſuos fœtus fugant longiu. N 
rte | | 


(b) Var, Hiſt. 
i) Chap, 9. 445 
k) Admiranda Nature diſpenſatio eſt, ut aliter, alioque mo," , 


gere, & induſtriã colatur terra ſeptentricnalis, aliter /Etkioq/a, 
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aters, nay our very Putrefactions, and moſt 

ces about the Globe, as they are inhabited by 
e or other Animal, ſo they produce ſome p 


roper 
dd or other, affording a comfortable Subliſtence 
be Creatures living there. I might for Inſtan- 
(H of this, bring the great Variety of Herbs, 
Wits and Grains on the Earth, the large Swarms 
Inſe&s in the Air, with every other Food of 
Creatures reſiding in the Earth, or flying in the 
But I ſhall ſtop at the Waters, becauſe the 
almift, in the fore- cited civth P/z/m, ſpeaks with 
ation to the eſpecial Proviſion for the Inhabi- 
ts of the Waters; and alſo by reaſon that many 
d-Animals have their chief Maintenance from 
ce. | 1 Now 
ad Aquilonares hoc certum eſt, in pleriſque agris Veftrogot horum, 
We objet2 Meridionali plage, Hordeum ſpatio 36 Dierum à ſemine 
Ho maturum colligi, hoc eft, a fine Funii uſque medium Auguſti, 
wando celerius, Ea namque maturitas tx ſoli naturd, aeriſque 
entia, ac humore lapillorum fovente radices Soleque torrente, neceſ- 
p proventt, ut ita naſcatur, ac maturetur, taleſque ſpice ſex ordines 
umero ariſtæ habent, Ol. Mag. Hiſt. 1. 15. c. 8. Prata & 
Wu: tant luxuriant graminum ubertate ac diverſitate, ut neceſſum 
nde arcere jumenta, ne nimio herbarum eſu crepent, Ser. Id. ib. 
9. c. 36. | 
Among the many noble Contrivances for Food, I can- 
but attribute that univerſal Aliment, Bread, to the Reve- 
jon, or at leaſt the Inſpiration of the Creator and Conſer- 
or of Mankind ; not only becauſe it is a Food uſed in all 
moſt Parts of the World ; but eſpecially becauſe it is of 
omparable Uſe in the great Work of Digeſtion, greatly 
iſting the Ferment, or whatever cauſes the Digeſtion of 
2 Stomach. OF which take this Example from the noble 
. Boyle, © He extracted a Menſtruum from Bread alone 
hat would work on Bodies more compact than many hard 
Minerals, nay even on Glaſs it ſelf, and do many Things 
that Aqua-fortis could not do Yet by no means was 
this ſo corroſive a Liquor as 4. fort. or as the other acid 
Menſtruum”, Vid, the ingenious and learned Dr. Harris's 


x, Tech, verbo Menſtruum, where the way of preparing it 
ay be met with, (..]) P/al. 


Ciao 
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Nowy one would think, that the Waters wer 
Element to produce Food for ſo pr 


Book] 


2 Number of Creatures, as have their Subſit, : 


trom thence. But yet how rich a Promp 


it, not only to large Multitudes of Fiſhes, wy b 
to many amphibious — ey Inſects, Reytighf 
pry Leviathan, which 

P/almiſt ſaith (m) playeth in the Seas, lf 
9 Lakes and Ponds, all are ji 

tifully provided for ; as is manifeſt from the Farg 4 


and Birds! From the largeſt 


ſmalleſt. Mite in 


of their Bodies, and the Gaicty of their Aſpedi 
Actions. | | | 


And the Proviſion which the Creator hath nul 
for this Service in the Waters is very obſerva; 
not only by the Germination of divers aqui 


Plants there, but particularly by appointing t 
Waters to be the Matrix of many Animals, u 


ticularly of many of the Inſect-Kind, not only a 


. fuch as are peculiar to the Waters, but alſo of 


ny appertaining to the Air and the Land, who, 


their near Alliance to the Waters, delight to | 
about them, and by that means become a Pr 


and plentiful Food to the Inhabitants of the Will 


ters. And beſides theſe, what prodigious Sho 
do we find of minute Animals, even ſometimes 
colouring the Waters ()! Of theſe (not only! 
the Water, but in the Air and on Land) 1 ht 


always thought there was ſome more than 0 
n 


— Ons 


— r _—_— * 


(m) Pſal. eiv. 26. p 
( The Mects that for the moſt part diſcolour the 
ters, are ſmall Inſects of the Shrimp-kind, called by Swans 
dam, Palex aquaticus arboreſcens, Theſe I have often ſeen 
numerous in ſtagnating Waters in the Summer-Months, f 


they have changed the Colour of the Waters to a I 


"a 3.5% 

Uſe intended 5 the All.wiſe Creator. And 
ing bent many of my Obſervations that way, T 
e evidently found it accordingly to be. For be 
never ſo numbetleſs or minute; thoſt Animals 
e for Food to ſome Creatures or other. - Even 
ſe Animalcules inthe Waters, diſcoverable only 
h good Mieroſcopes, are a Repaſt to others 
, as I have often with no leſs Admiration than 
Waſure ſeen (). _ 


SW Red, ſometimes a Yellow, according to the Colour 
We were of. Of this Swammerdor bath a pretty Story told 
by Dr. Florence Schuyl, viz. Se aliquando Stwdiis imentum, 
0 qaddam & horrified rumore fuiſſe turbatum, & ſemel ad cauſam 
inguirendam excitatum 3 verum ſe dix eum in fine ſmrrexiſſt, 
Ancilla ejus pe exanimis adeurreret, & multo cum fingultu re- 
, omnem Lugduni [ Bata vorum] aqnant effe mutatam in ſan- 
m. The Cauſe of which, —— Examination he found 
e only from the numerous Swarms of thoſe Pxlices, V. 
mm. Hiſt, InſeQ. p. 50. 

he Cauſe of this great Concourſe and Appearance of 
e little InſeQs, I have frequently obſerved to be to per- 
2 their Coĩt; which is commonly about the latter end of 
, and in ue. At that time hey are very venerous, 
ing and catching at one another; and many of them 
"_ Tail to Tail, with their Bellies inclined one towards 
er, 

t this time alſo they ch their Skin or Sog; which 1 
eive their rubbing againſt one another mightily promo- 
. And what if at this Time they change their Quarters ? 
Book VIII. Chap, 4. Nete (f). | ' 
heſe ſmall Inſects, as they are very numerous, fo are 
dd to many Water-Animals. I have ſeen not only Dec ba 
el them up as they ſwim along the Waters, but divers In- 
alſo devour them, particularly ſome of the middle- ſized 
fla aquatice, which are very voracious InſeQs, 

) Befides the Pulices laſt mentioned, there are in the Wa- 
other Animalcules very numerous, which are ſcarce viſi- 
without a Microſcope. In May, and the Summer Months, 
green Scum on the Top of ſtagnating Waters, is nothing 
> bur prodigious Numbers of theſe Animalcules : So is 
wiſe the green Colour in them, when all the Water ſeems 
en, Which Animakules, in all Probability, 9 = 

OO 
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But now the uſual Objection is, that Necey 
maketh Uſe (p). Animals muſt be fed, and tt 
make uſe of what they find: In the deſolate Ra 
ons, and in the Waters, for Inſtance, they feedyM 
what they can come at; but, when in greater Play 
they pick and chuſe. ; 
But this Objection hath been already in ſal 
meaſure anſwered by what hath been ſaid ; v 


Food to the Pulices Aquatici, and other the minuter Animal 
the Waters, Of which I gave a pregnant Inftance in 
he Nympbæ of Gnats, to my Friend the late admirabę i 
„which he was Pleated to publiſh in the laſt Edita 
his Wiſdom of God in the Creaticn, P. 430, 


| 


—_ 


(p) Nil adeo quoniam natum fi in Corpore, ututi tt 

Peaſſemus, ſed quod natum'ft, id procreat uſum, 1 
FO And afterwards, | | 

Propterea capitur Cibus, ut ſuffulciat artus, 4 


Et recreet vireis interdatus, atque patentem 

Per membra ac venas ut amorem obturet edendi. 
And after the ſame manner he diſcourſeth of Thirl,ullf 
divers other Things. Vid, Lucret. J. 4. v. 831, &c, | 

. Againſt this Opinion of the Epicureant, Galen ingenioi 
argues in his Diſcourſe about the Hand. Non enim ay 
boſe (ſaith he) hominem artes docuerunt, ſed Ratio, Manus un 
ipſe ſunt artium organa ; ſicut Lyra muſici Lyra muſica mg 
exit, ſed eſt ipſius artiſex per eam, qua preditus eft, Rationem: © 
autem non poteſt ex arte abſque organis, ita & una quelibet aun 
cultates quaſdam a ſud ipſius ſubſtantia obtinet, == Ou6d aun 
poris particule animam non impetlunt manifeſte videre lit, 
animalia vecens nata conſideres, que quidem prius agere cou 
pu perfectas babeant particulas, Ego namque Bovis vitulum® 
bus petere conantem ſepenumero vidi, antequam ei nata eſſem mu 
Et pullum Equi calcitrantem, Ec, Omne enim animal ſus . 
Anime facultates, ac in 70 uſus partes ſue polleant maxime, i 
aoctore, præſentit. Lua igitur ratione dici poteſt, animalia pi 
ſus a partibus doceri „cu 42 antequam illas habeant, hoc cog" 
videantur * Si igitur Ova tria acceperis, unum Aquile, alterum Al 
reliquum Serpentis, & calore modico foveris, animaliaque exclyſen 
illa quidem alis volare conantia, antequam velare poſſint ; hoc as 
revolui videbis, & ſerpere affectans, quamvis molle adhuc & invalid 
fuerit, Et ſi, dum perfecta erunt, in 17 eademque domo nut * 
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zinly argues Deſign, and a ſuper- intending Wiſe 
m, Power and Providence in this ſpecial Buſineſs 

ood. Particularly the different Delight of di- 
Animals in different Food, ſo that what is 
ous to one, ſhould be Dainties to another; is 
anifeſt Argument, that the Allotment of Food 
ot a Matter of mere Chance, but entailed to 
very Conſtitution and Nature of Animals; 
t they chuſe this, and retuſe that, not by Ac- 
nt, or Neceſſity, but Becauſe the one is 4 
oer Food, agreeable to their Conſtitution, and 
appointed by the Infinite Contriver of their 
ies; and the other is diſagreeable and injurious 


1 


W 
j 


them. 
N all this Objection will be found frivolous, 
the Wiſdom and Deſign of the Great Creator 
| demonſtratively appear, if we take a Survey, 
WV. Of the admirable and curious Apparatus in 
Animals, made for the Gathering, Preparing and 
geſtion of their Food. From the very firſt En- 
ce, to the utmoſt Exit of the Food, we find 
y Thing contrived, made and diſpoſed with 
utmoſt Dexterity and Art, and curiouſly adapt- 
o the Place the Animal liveth in, and the Food 
$ to be nouriſhed with. | 
et us begin with the Month. And this we find, 
every Species of Animals, nicely conformable 
he Uſe of ſuch a Part; neatly ſized and ſhaped 
the catching of Prey, for the gathering or re- 
2 —W —@ 
ad locum ſubdialem ducta emiſeris, Aquila quidem ad ſublime; 


autem in paludem; —— Serpens vers ſub terrd irrepet— Ani- 
ia quidem mihi videntur Natura magis quam Ratione artem ali- 


m [Texrmne artificioſa] exercere : Apes fingere alveolos, &c. 
len de uſu Part. 1. c. 3. 
(a) Aa 
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ceiving Food (), for the Formation of Speect Me 
and every other ſuch like Uſe (r). In ſome Cre. i 
tures it is wide and large, in ſome little and n 
row ; in ſome with a deep Inciſure up into ti 
Head (s), for the better catching and holding a 
Prey, and more eaſy Comminution of hard, lam ; on 
and e og er in 3 = a mud 
ſhorter Inciſure, for the gatheri oldine i 
herbaceous Food. . 12 | 23 . "I i 
In Inſetts it is very notable. In ſome forcing. 


y 
ed; to catch hold and tear their Prey (t). In oi 
See = | r 42... 
(q) Alia dentibus pr eduntur, alia unguibus, alia roſtri adunid {Ci 
carpum, alia latitudine ejuſdem] ruunt, alia acumine excavant d 
ſugurt, alia lambunt, ſorbent mandunt, vorant, Nec minor varia 
in pedum mini ſterio, ut raptant, di ſtrahant, teneant, premant, peu 
tellurem ſcabere non ceſſent, Plin. Nat. Hiſt. I. 10. c. 71. r 1 
(r) Becauſe it would be tedious to reckon up the Bayh 
Glands, Muſcles, and other Parts belonging to the Mon 
it ſhall ſufhce to obſerve, that, for the various Servicsd 
Man's Mouth, befides the Muſcles in common with oi 
Parts, there are five Pair, and one ſingle one proper to H 
Lips only, as Dr. Gibſn reckons them: But my molt det 
gent and curious Friend the late Mr. Cowper, diſcoveretihi 
ſixth Pair. And 1 Dr. Drake reckons fix Pair, me 
one ſingle one proper to the Lips, J. 3. c. 13. 

) Galen deſerves to be here conſulted, who excelleat 
argues againlt the caſual Concourſe of the Atoms of Hs 
ms and Aſclepiades, from the provident and wiſe Formats 
of the Mouths of Animals, and their Teeth anſwerlle 
thereto. In Man, his Mouth without a deep Inciſure, wi 
only one canine Tooth on a fide, and flat Nails, becait, 
faith, he, Hie — certo ſciebat, ſe animal . — ac cui 
effingere, cui robur & virès eſſent ex ſapientid, non ex corporis fortit 
But for Lions, Wolfs and Dogs, and all ſuch as are calls 
Latxatsderres, (or having ſharp, ſerrated Teeth) tht 
Mouths are large, and deep cut; Teeth ſtrong and ſha 
and their Nails ſharp, large, ſtrong and round, accommodi 
ed to holding and tearing. Vid, Galen, de U. Part. I. 11.6.9 

(?) Among Inſects, the Suidæ aquaticæ, as they are 1d 
ra pacious, ſo are accordingly provided for it: Partica 
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\Wculcatcd, to pierce and wound Animals (), and 
ck their Blood. And in others ſtrongly rigged 


ith Jaws and Teeth, to gna w and ſcrape out their 
| Food, 
: e Squilla aquatica maxima veeurvs (as I call it) who hath 
mewhat terrible in its very Aſpect, and in its Poſture in 
Se Water, eſpecially its Mouth, which is armed with long, 
Warp Hooks, with which it boldly, and greedily catcher 
thing in the Waters, even one's Fingers. en they 
Wye ſeized their Prey, they will ſo tenaciouſly hold it wit 
Peir forcipated Mouth, that they will not part therewith, 
een when they are taken out of the Waters, jumbled 
out in one's Hand. I have admired at their peculiar way 
taking in their Pood; which is done by piercing their 
ey with their Forcipes (which are hollow) and ſucking the 
ice thereof through them. | | | 
The Salla here mentioned, is the firſt and ſecond in 
eis Theat, Inſect. I. 2, c. 3 2 | * 
0 For an Inſtance of Inſects endued with a Spear, Iſhall, 
r its Peculiarity, pitch upon one of the ſmalleſt, if not 
We very ſmalleſt of all the Gzat-kind, which I call, Culex 
nimas nigricans maculatus ſanguiſuga, Among us in Eſſex, th oY 
called N:diets ; by Mowffet, Midges, It is about one tent 
an Inch, or ſomewhat more, long, with ſhort Antennæ, 
in in the Female, in the Male feather'd, ſomewhat like 
WBottle-Bruſh. It is ſpotted with blackiſh Spots, Specially 
che Wings, which extend a little beyond the Body. It 
mes from a little ſlender Eel-like Worm, of a dirty white 
blour, {wimming in ſtagnating Waters by a wrigling Mo- 
on; as in Fig. 5. | 
Its Aurelia is ſmall, with a black Head, little ſhort Horns, 
ſpotted, ſlender, rough Belly. Vid. Fig. 6. It lies quietly 
the rop of the Water, now and then gently wagging it ſelt 
is way and that. nd 2651 
Theſe Gnats are greedy Blood-Suckers, and very trouble- 


8 


10 

ne, where numerous; as they are in {ome Places near the 
ane, particularly in the Breach-Waters that have lately 
allen near us, in the Pariſh of Dagenbam; where I found 


tem ſo vexatious, that I was glad to get out of thoſe Marſhes. 
ea, I have ſeen Horſes ſo ſtung with them, that they have 
d Drops of Blood all over their Bodies, where they wer 
ounded by them. AT 10 


. have given a Figure (in Fig, 9.) and more particular 
c ſcription of the Grarg,, becauſe, glrhough it be common, 
F 5 | 2 95 


1 6—— Op ——_ - 


! 
| 
| 
| 
| 
| 
| 


ET 


— —_ —_— omg nn” — 
o -- WT 


196 Of Animals Mouths. Book I} 
Food, to carry Burdens (22), to perforate the El 
yea the hardeſt Wood, yea even Stones theme, © 
tor Houſes (x) to themſelves, and Neſts tor thi 
Young RS en 
And laſtly, in Birds it is no leſs remarkable, 
the firſt Place, it is neatly ſhaped for piercing i; 7 
Air, and Warn Fay for the Body through the 
Regions. In the next Place, it is hard and bon 
which is a good Supplement fot the want of Te . 
and cauſeth the Bill to have the Uſe and Servi 
the Hand. It's hooked Form is of great Ul 4 
the rapacious Kind ( 995 in catching and ho 
their Prey, and in the Comminution thereof) 
tearing; to others it is no leſs ſerviceable to ti 
Climbing, as well as neat and nice Comminimmi 
of their Food (ZE). Its extraordinary Length u 
Slenderneſs is very uſeful to fome, to ſearch a. 
a 


* ———— — 


it is no where taken notice of by any Author I know, e 
Mouffet, who, I ſuppoſe, means theſe Gnats, which he 
Midges, c. 1 3. p. 82. a 
() Hornets and Waſps have ſtrong Jaws, toothed, uber 
with they can dig into Fruits, for their Food; as alſo gui 155 
and ſcrape Wood, whole Mouthfuls of which they carry 
to make their Combs. Vid, infr. Chap, 13. Note (c). 5 
(x) Monfieur de la V-ye tells of an ancient Wall of N T 
Stone in the Benedictines-Abbey at Caen in Normandy, ſo ei N 
with Worms, that one may run ones Hand into moſt of b 
Cavities: That theſe Worms are ſmall and black, lodging! 
a greyiſh Shell; that they have large flattiſh Heads, a luf 
outh, with four black Jaws, Oc. Phil Tranſ..No, 18, 
O Pro tis [Labris)] cornea & acuta Volucribus Roftra, 
rapto viventibus adunca 2 collecto, recta e herbas ruentibus lin" 
lata, ut Suum generi, Fumentis vice mantis ad colligenda pabula: 
apertiora laniatu viventibus, Plin, Nat. Hiſt. I. 11. c. 2% 
(S) Parrets have their Bills nicely adapted to theſe den of tl 
ces, being hooked, for climbing and reaching what they hi 
occaſion for; and the lower Tow being compleatly fires prel 


* 
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Wope for their Food in mooriſh Places (aa); as 
Length and Breadth is to others to hunt and 
arch in muddy Places (4b): And the contrary 
orm, namely, a thick, ſhort, and ſharp-edged 
Will, is as uſeful to other Birds, who have occaſion 
husk and flay the Grains they ſwallow. But it 
Fould be endleſs, and tedious, to reckon up all the 
Wrions Shapes, and commodious Mechaniſm of 

Wl; the Sharpneſs and Strength of thoſe who have 
caſion to perforate Wood and Shells (cc); the 
Jenderneſs and Neatneſs of ſuch as pick up ſmall 
ſects; the Croſs- form of ſuch as break up Fruits 
1); the compreſſed Form of others (ee), with 
many 


e Hooks of the upper, they can as minutely break their 
od, as other Animals do with their Teeth. | 8 
() Thus in Weoodcocks, Snipes, &c. who hunt for Worms 
Sg mooriſh Ground, and, as Mr. Miuuglby ſaith, live alſo on 
| 4 e fatty unctuous Humour they ſuck out of the Earth. So 
o the Bills of Curleus, and many other Sea-Fowl, are very 

ng, to enable them to hunt for the Worms, c. in the 
ands on the Sea-ſhore, which they frequent. . 


(bb) Ducks, Geeſe, and divers others, have ſuch long broad 


ill, to quaffer and hunt in Water and Mud; to which we 
au/ reckon the uncouth Bill of the Spoon-Bill > but that 
hich deſerves particular Obſervation in the Birds named in 
eſe two laſt Nates is, the Nerves going to the end of their 

ills, 2 them to diſcover their Food out of Sight; of 

hich ſee Book VII. Chap. 2. Note (e). 

(cc) The Picus viridis, or Green-Woodſpite, and all the Mood- 
eckers have Bills curiouſly made for digging Wood, ſtrong, 
ard, and ſharp. A neat Ridge runs along the top of the 
wreen Mood-Pecker's Bill, as if an Artiſt had deſigned it for 
dtrength and Neatneſs, | 
(aA) The Loxia, or Croſi-Biu, whoſe Bill is thick and 
"Ong, with the Tips croſſing one another; with great Rea- 
lineſs breaks open Fir-cones, Apples, and other Fruit, to 
ome at their Kernels, which are its Food, as if the croſſing 
df the Bill was defigned for this Service. 

108 (**) The Sa-Pie hath a long, ſharp, narrow Bill, com- 
Nrreſſed fide-ways, and every way ſo well adapted to the raifing 
| O 3 Limpets 
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many other curious and artificial Forms, all ſuitc\i 
to the Way of Living, and peculiar Qccafions oP * 
the ſeveral Species of Birds. Thus much for ti 


E 


Let us next take a ſhort'View of the Teerb(f, 
In which their peculiar Hardneſs (gg) is rematk 
able, their Growth (4b) alſo, theit firm Inſertia 
and Bandage in the Gums and Jaws, and their 
rious Shape and Strength, ſuited to their varia 
Occaſion and Uſe (ii); the foremoſt ym | 


* K N r CT TITS IETLS ito 
Limpets from the Rocks (which are its chick. not only Fol 

that Nature (or rather the Author of Nature) ſeem 
have framed it purely for that Uſe. 2 
(FF) Thoſe Animals which ate Teeth on both avs, have bu 
| Stomach ; but moſt of thoſe <yhich have no upper eeth, or none ata 
ve three. Somachs; as in Beaſts, the Paunch, the Read, uit 
Teck; and in af granivoroys: irds, the Crop, the Echings aui ii 
Gigard. For as chewing is an ra, Dieeſtion, fo is ſwa#owing with 


* 


that <ubich is more laborigys, Dr. Grew's Coſmol. Sacr. c. 5 


ct. 24. TV | 
Fey F. Peyer ſaith, the Teeth: are made of convolved Skin 
hardened; and if we view the Grinders of Deer, Horſes, Sit, 
Sc. we ſhall find great Reaſon to be of his Mind, His 0b 
ſervations are, Adrrum autem eos (i, 2 Dentes) cum prim um t tek 
culis imbricatim convolutis & muco viſcido conſtarent, in tantam dirigh 
cere 1 que ſa euncta ſuperet. Idem fit etiam in Ofſcul 
Ceraſorum, E&fc,——Separatione fattg, per membranas conditur Nau 
lecgllis, quos formant laminæ tenues, ac duriuſculg ad Dentis feu 
ertea djviritys compoſite, J. Peyer Mcrycol. I. 2. c. 8. 

(Þ») Qui autem (i. e. Dentes ) renaſtuntur, minime credendi ſunt k 
facultate aliqus plaſtics Brutorum denuo formari, fed latentes tantun: 
7 in conſpectum produc tur augmento molis ex eflyente ſucco. If 
ibid, 

(i From theſe, and other like Conſiderations of tht 
Teeth, Galen infers, That they muſt needs be the Work 
ſome Wiſe, Provident Being ; not Chance, nor a fortuitou 
Concourſe of Atoms, For the Confirmation of which IK 


1 


” 
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puty the Caſe, That ſuppoſe the Order of the 'Teeth ſhould 
ave been inverted, the Grinders ſet in the room of the Ini 
fors, Er. (which might ag well have been, had not the 1 . 


een 
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i rtheſt from the Center, as being only Preparers 
the reſt ; the others being to grind and mince, 
ee accordingly made ſtronger, and placed nearer 
he Center. of Motion and Strength. Likewiſe 
cir various Form (), in various Animals is con- 
erable, being all curiouſly adapted to the pecu- 
Food (%), and Occaſions of the ſeveral Species 
Animals (π]m). And laſtly, the temporary 0 N 

1 Sole GEE 2 | Cv 


Een placed by a wiſe — this Caſe, What Uſe would 
ze Teeth have been of ? - What Confuſion by ſuch a flight 
ror in their Diſpoſal only? Upon which he argues, Ar f 
= choream hominum 32 (the — —— of the Teeth) ordine di/- 
„, eum wt bortiner: indoſtrinen landaremms : chm vers Dentium 
mream Natura tam bete exornerit nome ipſam quoque laudabinus ? 
nd then he goes on with the Argument, from the Sockets 
the Teeth, and their nice fitting in them, which being no 
$ accurately done, than what is done by a Carpenter, or 
one · Cutter, in fitting a Tenon into a Mortice, doth as well 
fer the Art and Act of the Wiſe Maler of Animal Bodies, as 
Ne other doth the Act and Art of Man. And ſo he ou 
| ry YE to the ſame Effect. Galen. de N. 
art. I. II, 6. 0, 
(ﬆ) A curious Account of this may be found in an Extract 
a Letter concerning the Teeth of divers Animals. Printed at Paris, 
M. Vauguion's Compleat Body of Chirurg. Oper. Chap. 53; 
(1) As it hath been taken Notice of, that various Animals 
elight in various Food; ſo it conſtantly falls out, that their 
eeth are accordingly fitted to their Food; the rapacious to 
atching, holding and tearing their Prey; the herbaceous to 
athering and minution of Vegetables : And ſuch as 
ave no Teeth, as Birds, their Bill, Craw and Gizard, are 
ſſiſted with Stones, to ſupply the defect of Teeth. But the 
noſt confiderable Example of this Kind is in ſome Families 
ft the Inſet-Tribes, as the Papilio-Kind, Ec. who have 
eeth, and are voracious, and live on tender Vegetables in 
heir Nympha, or Caterpillar-State, when they can only creep; 
ut in their mature Papillio-State, they have no Teeth, but a 
F roboſcis, or Trunk, to ſuck up Honey, &*, their Parts for ga- 
thering Feod, as well as their Food being changed, as ſoon 
as they have Wings to enable them to fly to it, 
(mm) It isremarkable in 9 Teeth of Fiſhes, that in 2 
3 , thęy 
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fect of them (an), is no leſs obſervable in Child in 
and ſuch young Creatures, where there is no Oc 
ſion for them; but they would be rather an Anno 
ance to the tender Nipples and Breaſts. 

From the Teeth, the grand Inſtruments of Ma 
cation; let us proceed to the other miniſter 
Parts, And here the Parotid, Sublingual, u 
maxillary Glands ; together with thoſe of tif 
Cheeks and Lips, are conſidrable; all lodged int 
moſt convenient Places about the Mouth u 
Throat, to afford that noble digeſtive ſalival li 
quor, to be mixed with the Food in Maſticatinff 
and to moiſten and lubricate the Paſſages, to gi 
an eaſie deſcent to the Food. The .commodiu| 
Form alſo of the Jaws, deſerves our Notice: toi 
ther with the ſtrang Articulation of the lowernd; 
and its Motion. And laſtly, the curious Form, f 
orcat gen, the convenient Lodgment and v 
tuation of the ſeyeral Muſcles and Tendons (ov) aliiſe-. 


Tt 


they are ſharp, as alſo jointed, ſo as to al back, the bew 
to catch and hold their Prey, and to facilitate its Paſſage nv 
the Stomach : Sd in others they are broad and flat, maden 


break the Shells of Snails and Shell-Fiſh devoured by then. 
Theſe Teeth, or Breakers, are placed, in ſome, in the Mouth; by 
in ſome, in the Throat; and in Lobfters, Ge. in the Stoma i 
it ſelf; in the bottom of whoſe Stomachs are three of tut Wi 

Grinders, with peculiar Muſcles to move them. P 


(n] What is there in the World can be called an Ad d 
Providence and =o if this temporary Defe& of Tei 
be not ſuch : That Children, for Inſtance; ſhould have none 
whilſt they are not able to uſe them, but to hurt themſel's, 
or the Mother; and that at the very Age when they can tak 
in more ſubſtantial Food, and live without the Breaſt, 4 
begin to need Teeth, for the ſake of Speech ; that then, | 
* Teeth ſhould begin to appear, and gradually gros 

St ed | 


ey more and more ſtand in need of em. 


() It would be endleſs to particularize here, and = * 


{ 
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L : jiniſtring to this ſo neceſſary an Act of Life, as 


aſtication is; they are ſuch Contrivances, ſuch 
orks, as plainly ſet forth the Infinite Workman's 
re and Skill. Seer! : 


every Creature well-{iz'd to the Food it hath 

caſion to ſwallow; in ſome but narrow, in o- 
rs as large and extenſive (p); in all exceeding- 
remarkable for the curious Mechaniſm of its 
(cles, and the artificial Decuſſation and Poſition 
their Fibres (499). And 


. 


I ſhall refer to the Anatomiſts; among the reſt, particu- 
y to Galen, for the ſake of his Deſcant upon this ubject. 
Sr having deſcribed the great Accuracy of the Contriyance 
Make of theſe Parts, ho ſaith, Haud ſcio an hominum ſit ſo- 
n ad Fortunam opificem id revocare : alioqui quid tandem erit, 
cum Providentia atque Arte efficitur ? Omnino enim hoc ei con- 
uns oe bet, quod ade a, fi ft, Galen, de Ut Par: 
I. c. 7. ubi plura, go 
ep) 11 Bos of the Gullet is not in all Creatures alike anſwerable 
„Bay or Stomach. As in the Fox, <which both feeds on Bones, and 
r wubole, or with little checing; add next in a Dog, and other 
out Quadrupeds, tis very large, viz, to prevent a Contuſion there 
Next in 4 Horfe, which though he feeds on Grafs, yet ſcualoaur 
44 once, and fo requires a more open Paſſage, But in a Sheep, 
bbit, or Ox, æubich bite Port, and ſcallow leſs at once, tis ſmal- 
And in a Squirrel, ſtill leſſer, both becauſe he eats fine, and to 
him from diſeorging his Meat upon his deſcending Leaps, And fo 
Rats and Mice, which often run along Wali, with their Heads 
pnevards, Dr, Grew's Comp, Anat. of Stom. and Guts, 


ap. 5. 

| <> Ge this ſee Dr. Wills's Pharm. Rat. Part 1. Sect. 1. c. 2. 
"0 alſo, and Peyer Mery, I. 2. 

The Deſcription theſe give of the muſcular Part of the 
let, the late ingenious and learned Dr. Drake ſaith is very 
act in Ruminants, but not in Men. In Men, this Coat (the 
ond of the Gullet) canſifts of zo fiefly Lamellæ, like two di- 
# Muſcles, The outward being compoſed of ſtrait longitudinal 
fer. The inner Order of Fibres is amular, <vitbout any obſorva- 
Angles, -——T be Uſe of this Coat, and theſe Orders of Fibres is to 
mote Deglutition ; of which the Longitudinal. orten the Oeſo- 
phagus, 


F 


* 


Next to the Mouth, the Gullet enteth it ſelf; 
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And now we are arriv'd to the grand Recy 
cle of the Food, the Stomach ;. for the moſt Þ 
ag various as the. Food to be convey d then 
And here I might deſcribe the admitable Meal 
niſm ol its Tunicks, Muſcles, Glands, the Ne 
Arteries, and. Veins (yr); all manifeſting the ; 
per=eminent Contrivance and Att of the Ini 
Workman ((ss) ; they being all nicely adjuſt 
their reſpective Place, Occaſion and Service 
might alſo inſiſt upon that moſt neceſſary Offel 
Digeſtion ; and here conſider that — 1 
ty of the Stomachs of all Creatures, to diſſolye 
all the ſeveral Sorts of Food appropriated to tie 

Species; even ſometimes Things ot that Conſiaſ 
* as ſeem: Inſoluble (ne); ty of 


© 


ſeen 


FC... * - 
— 1 ” A — —— " ** K th ——_—— 


— 


pus, and » make its Capacity Larger, 1 to . of the Maler u 
E The Anmuldy, on the contrary, contract the Capuſ a 
cloſing behind the — Aliment, * Drug 
Anat. vol. t. 1. 1. c. 9. ; 

(rr) See Wizis, ibid. Cocper's Anat, Tab. 35. and 
other Authors. 

(65) Promptuarium ante nr Foc, — enen excl 
2 Ditinum, non Humanum ft 2 Galen. de U.! 

4. C. I. 

(et) How great Comprar er of the Natore of Things, di 
quere, to make a Menſtruum, that Pond corrode alt forts i 
coming mio the Stomach, and yet not the Stomach it felf which i 
Flefo? Dr. Grew's Coſmol. Sacr. c. 4. 

2 The Food of the Caſtor being oftentimes, if nat 

s, dry Things, and hard of Digeſtion, ſuch as the I 

— Bark of Trees, tis a wonderful Provifion made int 
Creature's Stomach, by the digeſtive Juice lodged in thts 
ribus little Cells there, A Deſcri of whoſe admin 
Structure and Order may be — hom Blaſins from We 
concerning which he faith, In qui Mncus reconditur, ne 
ac Mil in Fadi. Nimirum quia Caftoris alimentum erf 
cc difficillimem eft, ſapientiſimus & ſummè admirandus i 
er rerum Cynditor, P. O. IN. fi puliberrims iſã fal 


| : 
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mingly ſunple and weak Menſtruums as we 
d in their Stomachs: But I ſhall only give theſe 
ings a bare mention, and take more peculiar 


tice of the ſpecial Proviſion made in the parti- 


Species of Animals, for the Digeſtion that 
cial Food ap inted thßem. id. 
And in the firſt Place it is obſervable, that, in 


i ry Species of Animals, the Strength and Size 
Wtheir Stomach (ww) is confortnable to their 


dd, Such whoſe Food is more delicate, tender, 
nutritive, have commonly this Part thinner, 


rer, and leſs bulky ; whereas ſuch whoſe, Ali- 


t is leſs nutritive, or whoſe Bodies require larg- 
Supplies to anſwer their Bulk, their Labours, 
| waſte of Strength and Spirits, in them it is 


pc and ſtrong. 


Another very remarkable Thing in this Part, is, 
Number of Ventricles in divers Creatures. In 


5 * 
— * — —— *, — A. * ak. 1 


Tara benigniſſimg Proſpexit, ut nung uam deefſet Fermentu m, quod ad 
num, & comminuendum alimentum durum & aſperum par foret. 
Blaſ. Anat. Animal. c. 10. Confer etiam Act. Erud, Lip. 
1684. p. 300. | erk, | 2 
oſt of aur Modern Anatomiſts and Phyſicians attribute 
jeftion to a diſſolving Menſtrunm ; but Dr, Drake takes it 
de rather from fermentative, dittolvi Principles in the 
ment it ſelf, with the Concurrence of the Air and Heat of 
Body; as in Dr, Papin's Digeſter, V:d, Dr, Anat, vol. I. c. 14. 
ww) All carnivorius Qnadrupeds have the ſmalleſt Ventricles, 
going fartheſt, Thoſe that feed on Frujts, and Roots, have ther: 
middle Size, Yet the Mole, becauſe it feeds unclean, bah a very 
t one, Sheep and Oxen, Which feed on Graſs, bave the jventef. 
the Horſe (and for the ſame Reaſon the Coney and Hare) bone 
mini vorous, yet comparatively have but little ones, For that a Horſe 
ade for Labour, and both this, and the Hare, for quick and com. 
Motion; for which, the moſt eaſy Reſpiration, and ſo the feet 
Fon of the Diaphragm is very requiſite 3 hich yet cond noi be, 
jd the Stomach lie big and cumberſome upon it, at in Sheep wad 
on ir th, Grew, ib. Chap. 6. | (xx) The 
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many but one; in ſome two or more (xx). 
ſueh as make à ſufficient Comminution of 4 
Food in the Mouth, one ſuffices. But where Te 
are wanting, and the Food dry and hard, (u 


granivorous Birds), there the Defect is abun dme 
ſupply'd by one thin membranaccous Ventri r 
to receive and moiſten the Food, and ana ; th 
thick, ſtrong, muſcular one, to grind and tl c 
(yy) it. But in ſuch Birds, and other Creatu 
Shoe Food is not Grain, but Fleſh, Fruits, i... 
ſecs, or partly one, partly the other, there i 
Stomachs are accordingly conformable to tli*,: 
Food (22), ſtronger or weaker, membranaceoure 
muſcular. t # 
But as remarkable a Thing as any in this Pu 
Animals, is, the curious Contrivance and Fabi 
of the ſeveral Ventricles of ruminating Cream. 
The very Act it ſelf of Rumination, is an excel 
Proviſion for the compleat Maſtication of the Fouiſ*t 
at the Reſting, leiſure Times of the Animal. , 
the Apparatus for this Service, of divers e. 
(er) The Dromedary hath four Stomachs, one where 75 
culiarly endowed with about twenty Cavities, like Sad 6 


in all Probability for the holding of Water. Concen . ;- 
which, ſee Beo VI. Chap. 4. Note (a). 

(39) To aſſiſt in which Office, they ſwallow ſmall angy ** 
Stones, which are-to be met with in the Gizards of all ue. $Þ N 
vorous Birds; but in the Gizard of the Hur, or Hs 
which was full only of Ants, I found not one Stone. $0 * 
that of the Green Mood. Pecſer (full of Ants and Tree-Maggl 


there were but few Stones. 0 1 
- (2x) In moſt carnivorous Birds, the third Ventricle is Memlram th 


here the Meat is concocted, as in a Man : Or ſomewhat Tendi 
as in an Owl; as if it were made indifferently for Fleſp, or other Me 

41 gs 1 d: 
as be could meet with eithey, Or moſt thick and tendinous, called 
Six ard; wherein. the Meat, as en a Mid, is ground to Pieces, Gre 
uh; ſupra, Chap. 9, | ( 
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cles for its various Uſes and Purpoſes, together 
th their curious Mechaniſm, deſerves great Ad- 
ation (aaa). 39% | 
BS Having thus far purſu'd the Food to the Place, 
Wicre by its Reduction into Chyle, it becomes a 
per Aliment for the Body ; I might next trace 
through the ſeveral Mæanders of the Gute, the 
Feals, and ſo into the Blood (bbb), and _ 

| wards 


aaa) It would be much too long a Taſk to inſiſt upon it. 
e as it deſerves, and therefore concerning the whole Bufi- 
$ of Rumination, I ſhall refer to F. Conr, Peyeri Merycolog. 
e Ruminantibus & Ruminatione Commentar, where he large- 
reateth of the ſeveral Ruminating Animals, of the Parts 
iſtring to this AR, and the great Uſe and Benefit there- 
nto them. 

bb) There are too many Particulars to be inſiſted on, ob- 
able in the Paſſages of the Chyie, from the Guts to the 
Subclavia Vein, where it enters into the Blood; and there- 
2 I ſhall only, for a Sample of this admirable OEcono- 
=, take Notice of ſome of the main and more general 
ters. And, 

W. After the Food is become Chyle, and gotren into the 
its, it is an excellent Proviſion made, not only for its Paſ- 
e through the Guts, but alſo for its Protruſion into the 
Beals, by the Periftaltick Motion, and Valuulz Connreentes of 
> Guts, 2. It is an admirable Provifion, that the Mouths 
he Lacteals; and indeed the La#eals primi generis themſelves 
{mall and fine, not wider than the Capillary Arteries are, 
by admitting Particles of the Nouriſhment groſſer than 
e Capillaries, dangerous Obſtructions might be thereby pro- 
ced. 3. After the Reception of the Aliment into thè Lac- 
Is primi generis, it is a noble Proviſion for the Advancement 
its Motion, that in the Meſenterick Glands, it meets with 
ne of the Lymphe-Du#s, and receives the Impregnations of 
e Lympha, And paſſing on from thence, it is no leſs Ad- 
ntage. 4. That the La#eals, and Lymphe-Du#s meet in 
e Receptaculum Chyli, where the Aliment meeting with more 
the Lympha, is made of a due Conſiſtence and Tempera- 
ent, for its farther Advancement through the Theracick Du#, 
d ſo into the Left Subclavian Vein and B ood. Laſtly. This 
boracick Duct it ſelf is a Part of great Conſidcration. Fo 
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wards into the very Habit of the Body: I mig 
alſo: take Notice of the Separation made in lf 
Bieſtines, of what is nutritive, (which is receiy ai 
and what is feculent, (being ejected;) and the h 
pregnations there from the Pancreas and the Gd 
pak ge it hath been ſtrained through tho 
rious Colanders, the JatFeal Veins, I might i 
obſerve its Impregnations from the Glands x 
Lymphedutts ; and, to name no more, I mig 
farther View the exquiſite Structure of the h 
miniſtring to all theſe delicate Offices of Nati 
particularly the artificial Conformation of the! 
teſtines might deſerve a ſpecial Enquiry, their 
nicks, Glands, Fibres traverſing one another (ﬆ 
and periſtaltick Motion in all Creatures ; an 
cochleous Paſſage (ddd) to retard the Motind 


Sg AGRI r 


1 


| 


„ 


(as Mr, Cocoper ſaith) H we conſider in this Dutt its ſeveral Divin 
and Inoſculations, its numerous Valves looking from below upcvari, 
advantageous Situation between the great Artery and Vetebre i 
Back, together <vith the Dutts diſcharging their refluent T,ymphaſm 
the Lungs, and other neighbouring Parts, we hall find all conduits 
demonſtrate the utmoſt Art of Nature uſed in furthering the ſite) u 
cular Aſcent of the Chyle, Anat, IntroduQ, 
(rc) Theſe, although noble Contrivances and Works vi 
God, are too many to be inſiſted on, and therefore I ſhall 
fer to the Anatomiſts, particularly Dr, Willis Pbarmaceil. N 
Cole, in Phil. Tranſ, No. 125, and Mr. Coxpper*s elegant Cuts 
Anat, Tab, &, 35. and Append, Fig. 39, 49, - | 
(dad) In the Dhrnback and ſome other Fiſhes, it is a] 
curious Proviſion that is made toſupply the Paucity and! 
vity of the Guts; by the Perforation of their ſingle Gut, 
ing out ſtrait along, but round like a Pair of Winding- Stun 
{@ that their Gut, which ſeems to be but a few Inches lun 
hath really a Bore of many Inches. But of theſe, and mil 
other noble Curioſities and Diſcoveries in Anatomy, ! 
Reader will, I hope, have a better and larger Account fi 
the curious and ingenious Dr, Dowglas, who is labouring® 


thoſe Matters. 19 24 


FR A.M... oo | 
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a Chylc, and to make amends for the Shortnefs 
the Inteſtines, in {ſuch Creatures who have but 
ut; together with many other Accommoda- 
gs of Nature in particular Animals that might 
nentioned. But it ſhall ſuffice to have given 
Wy general Hint of thoſe curious and admirable 
orks of Gop: From whence it is abundantly: 
WRnifeſt, how little Weight there is in the former 
Wciſtical Objection. Which will receive a fur- 
Confutation from the Iyz1 
L and laſt Thing relating to Food, that I ſhall 
k of, namely, The great Fagacity of all 4ni- 
„ in finding out and providing their Food. 
, perhaps, we may not find any 'Thing very 
rrrable, or remarkable in this Kind, by Means 
his Reaſon and Underſtanding, and his Supre- 
cy over the inferiour Creatures; which anſwer- 
all his Occaſions relating to this Buſineſs: 
a then even here the Creator hath ſhewed his 
il, in not over- doing the Matter; in not provid- 
Man with an unneceſſary Apparatus, to effect 
er and over again what is feaſible, by the Reach 
his Underſtanding, and the Power of his Au- 

Dit y. e | 
But for the inferiour Creatures, who want Rea- 
, the Power of that natural Inftin&, that Saga- 
ere which the Creator hath imprinted upon 
m, do amply compenſate that Defect. And 
we ſhall find a glorious Scene of the Divine 
Wiſdom, 


(eee) Quibus beſtiis erat is cibus, ut alins generis beſtiis veſceren- 
, aut wires natura dedit, aut celeritatem : data eſt quibuſdam tian 
atio quædam, atque ſolertia, c. Cic. de Nat. Deor. l. 
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208 Of Ammals Sapacity Boo I 
Wiſdom, Power, Providence and Care, it weyi 
the various Inſtincts of Beaſts, great and ſmall, 
Birds, Inſects, and Reptiles (). For among; 
very Species of them, we may find notable Ads 
Sagacity, or Inſtinct, proportional to their O0 
fions for Food. Even among thoſe whoſe Food 
near at Hand, and eaſily come at; as Graſs y 
Herbs; and conſequently have no great need 
Art to diſcover it; yet, that Faculty of their a 
rate Smell and Taſte, fo ready at every turn, to 

ſtinguiſh between what is ſalutary, and what 
nicious (gg 2 doth juſtly deſerve Praiſe. Bu ij 
ſuch Animals, whoſe Food is not ſo eaſily com 

a Variety of wonderful Inſtinct may be met nit 
ſufficient to entertain the moſt curious Obſami 
With what entertaining Power and Artifice d 

ſome Creatures hunt (555, and purſue their Ga 


— — l „ 
(Y) Among Reptiles that have a ſtrange Faculty to Hp 
for Food, Se inay be reckoned Eelt, which. althouoh| 2 
longing to the Waters, can creep on the Land from Po 
Pond, Sc. Mr. Moſely of Moſely, ſaw them creep overt 
Meadows, like ſo _ Snakes from Ditch to Ditch ; wal 
he thought, was not only for bettering their Habitation, iſ 
alſo to catch Snails in the Graſs. Phot's Hiſtory of Safe 
C7. M9. | 0 8 

And as eatly as the Year 1125, the Froſt was ſo verji 
tenſe, that the Ee were forced to leave the Waters, ll 
were frozen to Death in the Meadows, Vide Hakewil's 4 
1. 2. chap. 7. ſect. 2. | 

(eg) Enumerare poſſum, ad paſtum capeſſendum conficiendunif 
gue fit in figuris animantium & quam ſolers, ſubtiliſque deſi 
partium, quamque admirabilis fabrica membrorum, Omnia enim 
intus incluſa ſust, ita nata, atque ita locata ſunt, ut nibil eorum ſift 
vacaneum ſit, nihil ad vitam retinendam non neceſſarium, Dedit au t. 
eadem Natura belluis & ſenſum, & appetitum, ut altero conatum il (AK 
rent ad naturales paſtus capeſſendos; altero ſecernerent 5 a fi K t 
taribus, Cic. de Nat. Deor. 1, 2. c. 37. See Book IV. Chap. L Ney | 


oy 
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(#1) It would be Endleſs to give Inſtances of my own 1 eur, 
ot 
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d Prey! And others watch and way-lay theirs 
1) ! With what prodigious Sagacity do others 
ppe for it under Ground, out of Sight, inmooriſh 
aces, in Mud and Dirt (&&#&) ; and others ig 
| an 


a l i ” I" oh, a 2 
* lt th. —_ a. th. 1 ith tl... * 
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ers Obſervations, of the prodigious Sagacity of divers A- 
als in Hunting, particularly Hounds, Setting-Dogs, &c. 
therefore ſhall fuffice of Mr. Beyle's, viz, A Perſon of Quality 
to make a Trial, whether a young Blood-Houng was welt inſtruct- 
auſel one of his Servants ro walk to a Town four Miles 
and then to a Market-Town three Miles from thence Te Dog, 
bout ſeeing the Man he was to purſue, followed him by the Scent to 
above- mentioned Places, notwithſtanding the Multitude of Market- 
e that event along in the ſame Way, and of Travellers that had 
gion to croſs it. And when the Blood- Hound came to the chief Mar- 
T: own, he paſſed through the Streets, <vithout taking Notice of any 
be 4 — there, and left not till he had gone to the Howſe, <ohere 
Man be ſought reſted bimſelf, and found him in an upper Room, to 
=_ 2 of theſe that followed him. Boyl. determ. Nat. of Ef- 
=. Cp. 4. | 
ut There are many Stories told of the Craft of the Fox, to 
npaſs his Prey; of which Ol. Magnus hath many ſuch, as 
pning the Barking of a Dog, to catch Prey near Houſes 4 
pning himſelf dead, to catch ſuch Animals as come to fee 
pn him; laying his Tall on a Waſp-Neft, and then rubbing 
dard againſt a Tree, and then eating the Waſps ſo killed! 
dding himſelf of Fleas, by ——_ oing into Water, 
h a Lock of Wool in his Mouth, — 18 driving the Hens 
into it, and then leaving it in the Water: By catching 
6-Fiſh with his Tail, which he ſaith he himſelf was an 
e-witneſs of; Vidi & ego in Scopulis Norvegiæ Vulpem, inter rupes 
A caudd in aquas, plures educere Cancros, ac demum devorare. 
Mag. Hiſt, J. 18. c. 39, 40. 
But Pliny's fabulous Story of the Hyæna out- does theſe Re- 
ions of the Fox, Sermenem humanum inter paſtorum ſtabula aſſi- 
are, nome nque alirujus addiſcere, quem evocatum foras laceret. Item 
itionem hominis imitari ad ſollicitandos Canes quos invadat. Plin: 
t. Hiſt. | 8. C. 30. 
(kk) This do Ducks, Modi, and many other Fowls, which 
k their Food in dirty, mooriſh Places. For which Service. 
ey have very remarkable Nerves reaching to the End 6f 
eir Bills, Of which ſes Book VII. Chap, 2. Note (e). 
p (WM) Swine, 
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and delve for it, both above (), and under A 
Sui face of the drier Lands (1mm)! And how a 
rious and well deſigned a Proviſion is it of pn 

cular large Nerves in ſuch Creatures, adapted. 
that eſpecial Service! 

What an admirable Faculty is that of many, 
nimals, to diſcover their Prey at vaſt Diſtang 

ſome by their Smell ſome Miles off (unn); 1 
ſome by their ſharp and piercing Sight, alot 
the Air, or at other great Diſtances*(000) ! Au! 
ſtance of the latter of which Gop himſelf gin 
Job xxxix. 27, 28, 29.] in the Inſtinct oft 
Eagle: Doth the Eagle mount up at thy (li 
mind, and make her Neft on high ? She du 

Fe nn i 
(u) Swine, and other Animals that dig, have their Nd ö 
made more tendinous, callbus, and ſtrong for this Service 


others that do not dig. They are alſo edged with a „ 
tough Border, for penetrating and lifting up the Earth ju 4 


their Noſtrils are placed well, and their Smell is very ual 
rate, to diſcover w atſoever'they purfue by Digging. MM oh 
(mmm) The Mole, as its Habitation is different Et nt 11 
of:other Animals, ſo hath its Organs in evety Reſped a 
oully adapted to that way of Life; particularly its ll 
made ſharp, and flender, buy withal tend inous and fir 
Sc. But what is very Remarkable, it Hach ſuch N 
reaching to the Ead of its Noſe and Läps, as Ducks, &c. A ., 
mentioned above in Note (kk), Which Pair of Nerves Il \ x 
ſerved to'be much larger in this Animal than any 
Nerves proceeding out of its Brain. | | 
(vnn) Predacious Creatures, as Nolfi, Foxes, &r. will dil 
ver Prey, at great Diſtances; ſo will Dogs and Raven: diſco 
Carrion a great Way off by their Smell. And if (as the 
. nx ban latter flying over and haunting How m]. 
e a Sign of Death, it is no doubt from ſome cadarer 
Smell, thoſe Ravens diſcover in the Air by their accu 
Smell, which is emitted from thoſe diſeaſed Bodies, un .. 1 
have in them the Principles of a ſpeedy Death. arts 
(o00] Thus Hawks and Kites on Land, and Gulli, and o _ 
Birds, that prey upon the Waters, can at a great Height 
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and abider h ou the Rock, upon the Crag of 
| 4 ve Rock, and the ſtrong Place 2 | From 
Pence /be ſee ket h her Prey, and ber Eyes behold 
ar off. What a commodious Proviſion hath the 
pntriver of Nature made for Animals, that ate 
ceſſitated to climb for their Food; not only in 
Structure of their Legs and Feet, and in the 
rength of their Tendons and Muſcles, acting in 
at particular Office (99g) ; but alſo in the pecu- 
r Structure of the principal Parts, acting in the 
queſt of their Food (rr)! What a Proviſion 
8 | Fan alſo 
Air ſee Ace, little Birds and Inſects on the Earth, and 
all Fiſhes; Shrimps, &c, in the Waters, which they will 
t down upon, and take. 
p?p) Mr. Ray gives a good Account of the Nidification of 
Chryſaetos cauda annulo albo cinctd. Hujus Nidus Ann, 1668. 
loſes prope Derwentiam, Ec, inventus eſt e bacillis ſeu virgis lig- 
grandioribus compoſitus, quorum altera extremitas rupis cujuſdant 
ent iæ, altera daabus Betulis innitebatur,——Erat Nidus quadra- 
duas ulnus latus, In eo pullus unicus, adjacentibus cadaveri- 
unius agni, unius leporis, & trium Grygallorum pullorum, Synopf. 
thod. Avium, p. 6. And not only Lambs, Hares, and Gry- 
b, but Sir Robert Sibbald tells us, they will ſeize Kids and 
z yea, and Children too: Of which he hath this Story 
an Eagle in one of the Orcades Iſlands, Ouzs Infantulum unius 
i pannis inuolutum arripuit (quem Mater teſſellas uſtibiles pro igne 
tura momento temporis depeſuerat in loco Houton-Hed dio) eum- 
deportaſſe per 4 milliariapaſſuum ad Hoiam ; qu# re ex matris 
latibus cagnita, quatuor viri illuc in navicula profecti ſunt, & ſcien- 
ubi Nidus eſſet, infantulum illeſum & intactum deprebenderunt. 
od, Nat. Hiſt, Scot. J. 3. part. 2. p. 14. | 
(444) See in Book VII. Chap, 1. Note (). the Characteriſ- 
ks of the Woedgecker-kind, | 
(rr) Thee Contrivance of the Legs, Feet, and Nails [of the Opoſ- 
mi] ſeems very advantagious to this Animal in climbing Trees (which 
doth zem nimbly) for preying uben Birds, But that is moſt fin- 
ar in this Animal, is the Structure of its Tail, to enable 
to hang on hs, The Spines, or Hooks in the middle of 
e under Side of the Vertebræ of the Tail, are a wonderful Piece of 
ſature s Mechaniſm, The firſt three Vertebræ had none of theſe 
P 2 Spines, 
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alſo is that in no&urnal Birds and Beaſts, in 
peculiar Structure of their Eye (42), (and we my 
perhaps add the Accuracy of their Smell tg 
whereby they are enabled to diſcover their Food 
the Dark 2 But among all the Inſtances we have. 
natural Inſtin&, thoſe Inſtincts, and eſpecial pn 
viſions made to ſupply the Neceſſities of Hel 
Animals, do in a particular Manner demon(lff 
the Great Creator's Care. Of which I ſhall gi 
two Inſtances. 
1. The Proviſion made for young Creatin 
That 27094, that natural Aﬀectdn, ſo connatui 
to all, or moſt Creatures towards their Young (1 
what an admirable noble Principle is it, implut 


Spines, but in all the reſt they were to be obſerved, ——They wen, 
ced juſt at the Articulation of each Font, and in the Middle frn i rd 
Sides. For the performing this Office of hanging by the Til H 
nothing, I think, could be more aduantagiouſly contrived, For ula i ee 
Tail is twirled or wound about a Stick, this Hook of the Spin u m 
ſuſtains the Weight, and there is but little Labour of the Macht 
red, only enough for bowing or crooking the Tail, This, and moi 
the ſame Purpoſe, ſee in Dr. Ty/on's Anatomy of the Gin n 
in Philoſophical Tranſa#, No, 239. 
( 1 See before Chap. 2. Note (z), (aa), (bb), one 
(tit) Quid dicam quantus amor beſtiarum ſit in educandit ui 
diendiſque iis, que procreaverint, uſque ad eum finem dum i o 
ſeipſa defendere? And having inſtanced in ſome Animals, ue ith 
this Care is not neceſſary, and accordingly is not employ! 
he goes on, Fam Gallinæ, aveſque relique, & quietum requirui i 
pariendum locum, & cubilia ſibi, nideſque conſtruunt, eoſque quan * 
ſunt molliſſimè ſubſternunt, ut quam facillime ova ſerventur. Ex u 
pullos cum excluſerint, ita tuentur, ut & pennis foveant, n ſl 
lædantur, E eſt calor, a ſole ſe opponant, Cic. de Nat. De: tt 
3. 30, $8. | : 
To this natural Care of Parent-Animals to their young, elt 
may add the Returns made by the young of ſome tou 


the old ones. Pliny faith of Rats, Genitores ſues feſſos ſenefts, an 
*r ſigni pietate. Nat, Hiſt, I. 8, c. 57. So Cranes, he ſaith, “ nto 
trictem ſenetta n invicem educant, L. 10. c. 23. dyet 


} 
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{ in them by the Wiſe Creator ? By Means of 
hich, with what Alacrity do they tranſact their 
rental Miniſtry 2 With what Care do they nurſe 
their Young ; think no Pains too great to be 
ren for them, no Dangers (umummu ) too great to be 
ntured upon for their Guard and Security? 
ow carefully will they lead them about in Pla- 
of Safety, carry them into Places of Retreat 
d Security; yea, ſome of them admit them into 
cir own Bowels (zwww) ? How will they — 
reſs 


This St. Ambroſe takes Notice of in his Hexameron, and Ol. 
agnus after him, Depoſiti patris artus, per long ævum ſenectutis 
mis nudatos circumſtans ſoboles pennis propriis fovet, -—collatitio 
p paſcit, quando etiam ipſa nature reparat diſpendia, ut hinc inde ſe- 
ſublevantes, fulcro alar um ſuarum ad volandum exerceant, & in 
inos uſus deſueta membra reducant. For which Reaſon this 
rd is denominated Pia, Vid, Ol. Mag, Hiſt. I. 19. c. 14. 


Hereto may be added alſo the conjugal Ero of the little 
een Ethiopian Parrot, which Mr, Ray deſcribes from Cluſius. 
mellex ſeneſcentes (quod valde notahile) vix edere volebant, niſi cibum 
4 mare carptum, & aliquandiu in prolobo retentum, & quaſs coc- 
roſtro ſuo exciperent, ut Columbarum pulli a matre ali ſolent. 
nop{. Meth. Av. p. 32. 

(wu) The moſt timid Animals, that at other Times ab- 
ond, or haſtily fly from the Face of Man, Dogs, Sr. will, 
r the fake of their Young, expoſe themſelves. Thus among 
—gowls, Hens will aſſault, inſtead of fly from ſuch as meddle 
ich their Brood. So Partridges, before their Young can fly, 
ill drop frequently down, firit at leſſer, and thenat greater 
ictances, to dodge and draw off Dogs from purſuing their 
oung. 

(www) The Opeſſum hath a curious Bag on purpoſe for tho 
curing and carrying about her Young. There are belonging 
> this Bag two Bones (not to be met with in any other 

eleton) and four Pair of Muſcles, and ſome ſay the Teats 
We therein alſo, Dr. Jen, Anat, of the Opoſſ. in Phil. Tranſ. 
s. 239. where he alſo, from Oppian, mentions the Dog-FiP, 
Phat upon — Storm or Danger, receives the young Ones 
Into her Be v, which come Hut again when the Fright is 
oer, So allo the Szuatina and Glaucus, the ſame Author 

| „ ſaith, 
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reſs them with their affectionate Notes, lull 3 " | 


quiet them with their tender parental Voice, yy 
Food into their Months, ſuckle them, :cheriſh ay 
keep them warm, teach them to pick, and cat, a 


7 


to help ſuch young and ſhittleſs Creatures, till ti 
are come to that Maturity, as to be able to fi 


g 7 0 


for themſelves? 


And as for other Animals (particularly Inſ} 


whoſe Sire is partly the Sun, and whoſe numeny 
Oft-{pring would be too great for their Parent-4 
mal's Care and Proviſion) theſe are ſo generated, x 
to need none of their Care, by Reaſon they arir 


gather Food for themſelves; and, in a Word, pF 
rm the whole Part of ſo many Nurſes, deputy 
by the Sovereign Lord and Preſerver of the Walli 


immediately to their HN, their perfect, au 


State, and are able to ſhift for themſelves. u 


yet, thus far their parental Inſtinct (equivalent 
the moſt rational Care and Foreſight) doth e- 
tend, that the old Ones do not wildly drop thei 
Eggs and Sperm any where, at all Adventures, bit 
ſa cautiouſly repoſit it in ſuch commodious Pla 


(ſome in the Waters, ſome on Fleſh, ſome on Plant 
roper and agreeable to their Species (xxx); N | 


ome ſhut up agrecable Food in their Neſts, parti 


for Incubation, partly for Food ( yyy), that tis 


Young in their Aurelia, or Nympha State, m 


find ſufficient and agreeable Food to bring them wi 


till they arrive to their Maturity. | 
Thus far the Parental Inſtin& and Care, 


ſajth, have the ſame Care for their Young, but receive then 
into different Receptacle. 
(xxx) Sce Book VIII. Chap, G. 


( See Chap. 13. Nete () | (ĩĩ The 


Neuf 
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Next we may obſerve no leſs in the young 
emſelves, eſpecially in thoſe of the irrational A- 
imals. 8 as the Parent-Animal is not 
ble to bear them about, to cloath them, and to 
andle them, as Man doth ; how Anek hath 
ve Creator contrived their State, that thoſe poor 
oung Creatuxes can ſoon walk about, and with 
Wc little Helps of their Dam, ſhift for, and help 
nemfelves?. How naturally do they hunt for their 
Neat, fuck, pick (222), and take in their proper 
LICL ©. 
But fox the Young of Man, their Parents Rea- 
„joined with natural Affection, being ſufficient 
help, to nurſe, to feed, and to cloath them. ; 
erefore they are born helpleſs, and are more ab- 
lutely, than other Creatures, caſt upon their Pa- 
Ents Care (aaaa). A manifeſt Act and Deſigna- 
dn of the Divine Providence. 15 
2. The other Inſtance I promiſed, is the Provi- 
on made for the Preſcryation of ſuch Animals as 
re ſometimes deſtitute of Food, or in Danger of 
ing ſo. The Winter is a very inconvenient, im- 
proper 
6) There is manifeſtly a Superintending Providence in 
his Caſe, that ſome Animals are able ta ſuck as ſoon as ever 
ey are born, and that they will naturally hunt for the 


eat before they are quite gotten out of the Secundines, and 
parted from the Nave rd, oh as I have ſeen. But for Chic- 


— — —o—  _ - — 


, and other young Birds, they not being able immediately 
pick till they are ſtronger, have a notable Proviſion made 
r ſuch a Time, by a part of the Yolk of the Egg being inclo- 
Ned in their Belly, a little before their Excluſion or Hatching, 
Phich ſerves for their Nouriſhment, till they are grown 
ſtrong enough to pick up Meat. Vid. Book VII. Chap. 4. Note (a). 
(aaaa) Qui Intantes] de ope noſtre ac de divind miſericordid plus 
erentur, qui in primo ſtatim nativitatis ſue ortu plorantes ac flentes, 
vl aliud faciunt quam deprecantur. Cypr. Ep. ad Fid. 
| | FRED (1343) 1 
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proper Seaſon, to afford either Food or Exerci 
to Inſects, and many other Animals. When tin 
flowry Fields are diveſted of their Gaiety; w-. 
the fertile Trees and Plants are ſtripp'd of th uni 
Fruits, and the Air, inſtead of being warmed wilt c 
the cheriſhing Beams of the Sun, is chilled wg n 
rigid Froſt ; What would become of ſuch Anim: 
as are impatient of Cold? What Food could 
found by ſuch as are ſubſiſted by the Summer-Fruty 
But to obviate all this Evil, to ſtave off the Deſtw,?* 
tion and Extirpation of divers Species of Animal 
the Infinitely Wiſe Preſerver of the World hath voi 
wiſely ordered the Matter; that, in the firſt Pag nt 
ſuch as are impatient of Cold, ſhould have ſuchiiWh's 
ſpecial Structure of their Body, particularly oftit 
Hearts, and Circulation of their Blood (9991), | 
during that Seaſon, not to ſuffer any waſte of ti. 
Body, and conſequently not to need any Recruits. -: 
but that they ſhould be able to live in a kind oiﬀ(a4 
ſleepy, middle State, in their Places of ſafe Retret, 
until the warm Sun revives both them and thi; 
D m_ 
The next Proviſion is for ſuch as can bear t. 
Cold, but would want Food then; and that is . 


ſome by a long Patience of Hunger (cecc), in ll hy 


(6446) I might name here: ſome of the Species of Birdy" 
the whole Tribe almoſt of Inſects, and ſome among otbet ion 
Tribes, that are able to ſubſiſt for many Mouths wit hauf 
Food, and ſome without Reſpiration too, or very little lf 
But it may ſuffice to inſtance” only in the” Lend. Tit, „ 
iro of whoſe Heart and Lungs, See Book VI. ch \'c 
(ecce) Inediam diutiſſime tolerat Lupus, ut & alia omnia cariv, 3: r 
licit eoraciſima ; magnd utique nature proidentis ; quoni am aſeas . As 
Ven per in promptu . Ray's $ynopſ. Quadr. P. 174. A | 
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y their notable Inſtin& in laying up Food before- 
and againſt the approaching Winter (adad.) Of 
is many entertaining Examples may be given; 
aticularly we may, at the proper Seaſon, obſerve 
tt only the little Treaſures and Holes well-ſtock- 
with timely Proviſions, but large Fields ww 


* = m_ —— n. Dat 


To the long Abſtinence mentioned of Brute Animals, I 
pe the Reader will excuſe me, if I add one or two Inſtances 
extraordinary Abſtinence among Men. One Martha Taylor, 
m in Derbyſhire, by a Blow on the Back fell into ſuch a 
oftration of Appetite, that ſhe took little Suſtenance, but 
me Drops with a Feather, from Chriftmas 1667, for thirteen 
onths, and ſlept but little too all the Time. See Dr. Samp- 
Account thereof in Ephem. Germ. T. z. Obſ. 173. 

To this we may add the Caſe of S. Chilton, - of Slog, 
ir Bath, who in the Years 1693, 1696, and 1697, ſlept di- 
s Weeks together. And although he would ſometimes, 
2 very odd manner, take Suſtenance, yet would lie a long 
me without any, or with very little, and all without any 
nfiderable Decay. See Phil. Tranſ. No. 304. | 
(add) "They are admirable Inſtincts which the Seur de 
auplau relates of his own Knowledge, of the little Animals 
led Behagues in Ukraine, They made Burroughs like Rabbets, 
d in October Hut tbemſelves up, and do not come out again till 
pril. They ſpend all the Winter under Ground, eating <vhat they 
up in Summer. hoſe that are lazy among them, they lay on 
ir Backs, then lay a great handful of dry Herbage upon their Bodies 
c. then others drag thoſe Drones to the Mouths of their Burroughs, and 


Nee Creatures ſerve inſtend of Barrows, &c. I have often ſeen them 
j aRiſe this, and have had the Curioſity to obſerve them whole Days to- 


ler. Their Holes are parted like Chambers; ſome ſerve for 
me-Houſes, others for Burying-Places, &c, Their Government is 
thing inferior to that of” Bees, &c. They never go abroad without 
ling a Centinel upon ſome high Ground, to give notice to the others 
blft they are feeding, As ſoon as the Centinel ſees any Body, it ſtands 
m Lis Hind-Legs and whiſtles, Beauplau's Deſcriptionof Ukraine, 
Val. I. of the Collection of Voyages, Sc. 

A 1 of the Northern Galli Sylveftres, ſee in Chap, 
3. Note fo), 

As for the Scriptural Inſtance of the Am, ſee hereafter Book 


UL, Chap, 5, Note (i). (eeee) 1 
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here and there throughout beſpread with conſy 
Table Numbers of the Fruits of the neighboui 
Trees, laid carefully up in the Earth, and cover] 
ſafe, by the provident little Animals inhabit 
boyts.. And not without Pleaſure have | 

and admured the Sagacity of other Animals, hu 
ing out thoſe ſubterraneous Fruits, and pillaging 
Treaſures of thoſe little providenr Creatures. 
And now from this bare tranſient View of th 
Branch of the Great Creator's Providence and 
vernment, relating to the Food of his Creatures, 
can. conclude no lefs, than that fince this Gm 
Affair bath fuch manifeſt Strokes of admirable 
wiſe Management, that fince this is demonſtiꝶ 
throughout all Ages and Places, that therefar| 
is God's 8 For how is it poſſibleth 
ſo vaſt a World of Animals ſhould be ſuppom 
ſuch a great Variety equally and well ſuppliedwi 
proper Food, in every Place fit for Habitat 
without an eſpecial Superintendency and Many 
ment, equal to, at leaſt, that of the moſt prud 
Steward and Houſholder 2 How ſhould the Cr 
tures be able to find out their Food when laid 
in ſecret Places? And how ſhould they be ablet 
gather even a great deal of the common Food, al 


ales 


1 
8 
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(eeee) J have in Autumn, not without Pleaſure obſer 
not only the great Sagacity and Diligence of Swine, in hw... 
ing out the Stores of the Field Mice; but the wonderful = 
caution alſo of thoſe little Animals, in hiding their FoedVt 
forehand againſt Winter, In the Time of Acorns falling, 
have, by means of the Hogs, diſcovered, that the Mice bv 
all over the neighbouring Fields, treaſured up ſingle Aco 
in little Holes they had ſcratched, and in which they he 
carefully covered up the Acorn. Theſe the Hg, would, V 
after Day, hunt out by their Smell. 


VS. ve, M. The Concluſion. 219 
nut to macerate and digeſt it, without peculiar 
ans adapted to the Service? And what leſs than 


tious Organs, as we find every Species endowed 
th, for this very Uſe? Organs {oartificially made, 
exquiſitely fitted up, that the more ſtrictly we 
ey them, the more accurately we view them 
yen the meaneſt of them with our beſt Glaſles) 
leſs Fault we find in them, and the more we 
re them: Whereas the beſt poliſhed, and moſt 
quiſite Works, made by Human Art, appear thro 
Glaſſes, as rude and bungling, deformed and 
nſtrous ; and yet we admire them, and call them 
orks of Art and Reaſon. And laſtly, What leſs 
an Rational and Wiſe could endow irrational 
mals with various Inſtin&s, equivalent, in their 
cial Way, to Reaſon it ſelf? Inſomuch that ſome 
m thence have abſolutely concluded, that thoſe 
eatures had ſome Glimmerings of Reaſon. But 
is manifeſtly Inſtinct, not Reaſon they act by, 
cauſe we find no varying, but that every Species 
th naturally purſue at all Times the ſame Methods 
d Way, without any Tutorage or Learning: 
hereas Reaſon, without Inſtruction, would often 
y, and do that by many Methods, which Inſtint# 
th by one alone. But of this more hercaſter. 


np. XII, Of rhe Cloathing of Animals. 


Aving in the foregoing Chapter, ſomewhat 
* largely taken a View of the Infinite Crea- 
rs Wiſdom and Goodneſs toward his Creatures, 
| In 


Infinitely Wiſe God could form ſuch a Set of 
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220 Of Animals Cloathing. Book 
in ordering their Food, I ſhall be more brief in og 
Chapter, in my View of their Cat hing (a); 1 
ther neceſſary Appendage of Life, and in why 
we have plain Tokens of the Creator's Art, n 
nifeſted in theſe two Particulars ; the Surg 
neſs of” Animals Cloatbhing to their Place a 
Occaſions; and the Garniture and Buy 
thereof. 

I. The Cloathing of Animals is ſuited to ti 
Place of Abode, and Occafions there; a mani 
Act of Deſign and Skill. For if there was a h 
bility, that Animals could have been accom 
any other Way, than by God that made then 
muſt needs have come to paſs, that their Cloatli 
would have been at all Adventures, or all madz 
ſame Mode and Way, or ſome of it, at leaſt, i 
convenient and unſuitable. But on the contri 
we find all js curious and compleat, nothing i 
much, nothing too little, nothing bungling, notli 
but what will bear the Scrutiny of the moſt exqu 
ſite Artiſt ; yea, and ſo far out-do his beſt $ 
that his moſt exquiſite Imitations, even of 
meaneſt Hair, Feather, Scale, or Shell, will be fou 
only as ſo many ugly, ill-made Blunders 4 
Botches, when ſtrictly brought to the Teſt of gu 
Glaſſes. But we ſhall find an Example remark 
enough in the preſent Caſe, if we only comparet 
beſt of Cloathing which Man makes for himk 
with that given by the Creator for the Covering 


— 


(a) Concerning the Cloathing of Animals Ariſtotle obſer} 
That fuch Animals bave Hair as go on Feet, and are viviparow , 
I" 3 * ey a Shell, as go on Feet, and are ovp 


6) © 
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irrational Creatures. Of which it may be ſaid, 
our Saviour doth of the Flowers of the Field, 
att. Vi. 29. That even Solomon, in all his 
ory, was not arrayed like one of theſe. 
But let us come to Particulars, and conſider the 
itableneſs of the different Methods the Creator 
th taken in the Cloathing of Man, and of the ir- 
onal Animals. This P/; 7 (S) pathetically la- 
nts, and ſays, I is hard to judge, whether 
ture hath been a kinder Parent, or more 
wel Step-Mother to Man. For, ſays he, Oj 
Creatures, he alone is covered with other's 
ches, whereas Nature hath given various 
gat hing to other Animals, Shells, Hides, 
ickles, Shag, Briſtles, Hair, Down, Ogills, 
ales, Fleeces ; and Trees ſhe hath fenced with 
Bark or two againſt the Injuries of Cold and 
at. Only poor naked Man, ſays he, is in the 
lay of his Birth caſt into the wide World, to 


N- 
b) Cajus [Hominis] causd videtur cuncta alia genuiſſe Natura, 
gd & [eve mercede contra tanta ſua munera: ut non fit ſatis æſti- 
re, Parent melior homini, an triſtior Noverca fuerit, Ante omnia 
m Animantium cunctorum alienis velat opibus : ceteris varie tegu- 
a tribuit, teſtas, cortices, coria, ſpinas, villos, ſetas, pilos, plumam, 
11, ſquamas, vellera. Truncos etiam arboreſgue cortice, interdum 
, a frigoribus, & calore tutata eff, Hominem tantùm nudum, 
in nud humo, natali die abjicit ad vagitus ſtatim & pleratum, 
lumque tot animalium aliud ad lacrymas, has protinus vite 
wipio, Plin. Nat. Hiſt, I. 7. Proœm. 
Let Seneca anſwer this Complaint of Pliny, although per- 
ps what he ſaith might be more properly noted in another - 
ace : Ouiſquis es iniquus eſtimator ſortis humane, cogita quanta 
his tribuerit Parens noſter, quanto valentiora animalia ſub jugum 
ſerimus, quanto velociora aſſeguamur, quam nihil ſit mortale non 
> ictu noſtro poſitum. Tot virtutes accepi mus, tot artes, animum deni- 
e cui nihil non eodem quo inte ndit momento pervium eſt, Sideribus 
beiorem, & . Senec. de Benef. I. 2. c. 29. 
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immediate 22257 and ſqualling ; aud ume gf g 
eatures beſides, ſo ſoon to Tears in the ; 
inning of their Life. x | 


But here we have a manifeſt Demonſtration, 
the Care and Wiſdom of God towards his Cy, 
tures; that ſuch ſhould come into the World yi 
their Bodies ready furniſhed and .accommodaty 
who had neither Reaſon nor Forecaſt to conti 
nor Parts adapted. to the Artifices and Workmy 
ſhip of Cloathing; but for Man, he being endom 
with the tranſcending Faculty of Reaſon, 2 
thereby made able to help himſelf, by hay 
Thoughts to contrive, and withal Hands to c> 
and ſufficient Materials (c) afforded him from 
<<) Miran ur Tiere quomods tute, E Jane — bomines in 
rendis frigoribus plagæ Sepentrionalis; hancgne levem queſtionens 
o annos audieram in Italia, preſertim ab Fthiqpibus, Indi 
us oneroſus videtur veſtitus ſub Zona torrida —— Ouibus re/pnits 
nn Gaudet Indus multiplici plumarum genere, magis forſan pn tas 
mento, quam neceſſitate : rurſus Scytha villoſo veſtitu. Ita ſub) 
Arctico adverius aſperrimas byemes =——opportuna remedia fa 
adminiftrat ¶ Natura, ] Ligna videlicet in maximg copia, & lev 
pretio, & demum Pelles diverſorum animalium, tam ſylveſtrium qu 
dumeſticorum. Then he gives a Catalogue of them, and {ai 
Quarum omnium experti pellifices ita ingenzose noverunt mixturds a 
ponere, wt pulcherrimum decorem oftendat varietas, & ealidifſimun 
mentum adjun#a mollities, Ol. Mag. Hiſt, I. 6. c. 20. 
To this Guard againſt the Cold, namely, of Fire 4 
Cloathing ; I hope the Reader will excuſe me, if I take 
Opportunity of adding ſome other Defenſatives Nature, 
rather the Great Author of Nature, ) hath afforded theſe Nt 
thern Regions: Such are their high Mountains, aboundil 
as Ol. Magnus ſaith, through all Parts; alſo, their numer 
Woods, which befides their Fire, do, with the Mountal 
ſerve as excellent Screens againſt the Cold, piercing Air, 
Winds, Their prodigious Quantities of Minerals, and 
tals alſo afford Heat, and warm Vapours, Miners ſepteriri 
lum regionum ſatis multe, magne, diverſg, & opulente ſunt, ſaWed, 
the ſame curious, and (for his Time,) learned Archbiſte ave 


A 
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Lins and Fleetes of Animals, and from various 
ces and Plants: Man, I ſay, having all this 
h viſion made for him, therefore the Creator 
th wiſely made him naked, and left him to 
7 T. and in other Places. And for the Warmth they at- 
J the ulcans's of thoſe Parts are an Evidence; as are alſo 
irterrible Thunder and Lightning, which are obſery'd to 
the moſt ſevere and mifchievousmtheir metalline Moun- 

in which large Herds of Cattlearefomerimesdeftroy'd : 

> Rocks ſo rent and ſhattered, that new Veinsof Silver are 
reby diſcover' d; and a troubleſome Kind of Quinſie is 
duc'd in their Throats, by the Stench, and porfonous Na- 
e of the ſulphutredus Vapours, which they diſſolve, by 
nking warm Beerand Butter together, as Olaus tells us in 
F | 
To all which Defenſutives, I ſhall, in the laſt Place add, 
warm Vapours of their Lakes, (ſome of which are prodi- 
uſly large, of 1 30 Hallan Miles in Length, and not much 
in Breadth ;) alſo of their Rivers, efpecially the Vapours 
ich ariſe from the Sea. Of which Guard againft ſevere 
d, we have lately had a convincing Proof in the Great 
, in 1708, wherein, when England, Germany, France, Den- 
|; yea, the more ſoutherly Regions of Italy, Switzerland, 
d-other Parts, ſuffer' d ſeverely ; {reland and Scotland felt 
y little of it, hardly more than in other Winters; of the 
fticulars of which, having given an Account in the Phrloſ. 
#. No, 324. 1 ſhall thither refer the Reader. But it 
ms, this is what doth ordinarily befal thoſe Northern Parts; 
icularly the {ſands of Orkney, of which the learned Dr. 
Mace gives this Account: Here the Minters are generally more 
he to Rain than Snow ; nor doth the Froſt and Snow \continue ſo 
p bere, as in other Parts of Scotland; but the Wind in tbe mean 
me wilt often blow very boi ſterouſiy; and it Rains ſometimes, not by 
ps, dat by Spouts of Water, as if whole Clouds fell down at once, In 
Tear 1680, in the Momb of June, after great Thunder, there fell 
es of Ice near a Foot thick, Wall. Account of Orkney, ch. 1. 
4, From which laſt Paflage I obſerve ; That although in 
ole Parts, the Atmoſphere near the Earth be warm, it is 
ceſſively Cold above; ſo as to freeze ſome of thoſe Spouts 
Water in their Deſcent, into ſuch great, and almoſt incre- 
ble Maſſes of Hail. And whence can this Warmth pro- 
ed, but from the Earth, or Sea, emitting Heat ſufficient to 
in ave off the Cold above? Conſult-Ecek II. Chap. 5, re 

| d) Sicut 


1 Accounts. That Man ſhould cla 
himſelt, 


eſſet, reliquas ſane non haleret. Quia verd ei melius erat om 


they are abundantly demonſtrated by the ſame learned g | 
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Hiſt for himſelf, 


ing ſo well able to h hin 
And a av 03 this is of — — ä 
GOD, not only as the more ſetting forth his Cy 
and Kindneſs to them that moſt needed his He 
the helpleſs irrational Animals, and in his not ow 
doing his Work; but alſo as it is moſt agreeable 
the Nature and State of Man (4), both on natuy 


is moſt agreeable to his Nature, particul 
(among other Things, ) as being moſt ſalutary, 
moſt ſuitable to his Affairs. For by this Mex 
Man can adapt his Cloathing to all Seaſons, tot 
Climates, to this, or to any Buſineſs. . He can her 
by keep himſelf ſweet and clean, fence off many 
juries; but above all, by this Method of Cloatiin 
with the natural Texture of his Skin adapted to! 
it is that grand Means of Health, namely, in/enjf 
Perſpiration (e) is perform ' d, at leaſt greatly pn 


more 


(4) Sicut enim ſi innata ſibi [i. e. Homini] Ag haberet 
alla ei ſola ſemper adeſſent, ita & ſe artem aliquam Natura ( 


armis, onnibuſque artibus uti, neutrum eorum 4 naturk ipſi projit 
datum eft, Galen, de Uſ. Part. I. 1. C. 4. 3 
(e) ing inſenſible Perſpiration, Sanforius obſerves, Tl 
it much exceeds all the Senſible put together; De Stat, 
Aph, 4. That as much is evacuated by inſenſeble Perſpiratin 
one Day, as is by Sol in fourteen Days, Particul 
That, in a Night's Time, about fixteen Ounces is comma 
ly ſent out by Urine, four Ounces by Stool z but above ft 

unces by inſenſible Perſpiration. Apor, 59, 60. That! 
Man eats. and drinks eight Pounds in a Day, five Pout 
of it is _ in inſenſible Perſpiration, Sect. 1, Aph. 6. And 
to the Times, he ſaith, 4b aſſumpto cibo 5 horis 1 1, circiter i 
rabili.—exhalare ſolet, à 5a ad 12am z 1, circiter; à 120 
16am vix ſtlibram, Aph. 56. | 

And as to. the wonderful Benefits of inſenſible Perſpiru 
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oted, without which an Human Body would be 
Jon over-run with Diſeaſc. 
In the next Place, there are good political Rea- 
's for Man's cloathing himſelf, inaſmuch as his 
duſtry is hereby N in the Exerciſes of his 
and Ingenuity; his Diligence and Care are 
ated in keeping himſelf, ſweet, cleanly, and neat; 
my Callings and Ways of Life ariſe from thence, 
d, (to name no more,) the Ranks and Degrees 
Men are hereby in ſome Mcafure rendered viſible 
others, in the ſeveral Nations of the Earth. 
Thus it is manifeſtly beſt for Man that he ſhould 
nath himſelf. | E 
But for the poor ſhiftleſs Irrationals, it is 4 
digious Act of the great Creator's Indulgence, 
at they are all ready furniſhed with ſuch Cloath= 
as is proper to their Place and Bufineſs C1 
e 
thers 


me covered with Hair (g), ſome with 


abi ſupra; as alſo by Bere#i in his ſecond Part, De Mor; 
mal, Prop. 168, who ſaith, Neceſſaria eſt inſenſibilis Tranſpi- 
bs, ut vita Animalis conſervetur, 

) Animantium vers quanta varietas eft ? | 
; wt in ſuo quægue permaneant ? Lrarum alia ceriis tet 
, alia villis veſtitæ, alia ſpinit birſuts © plumd alias, alias ſquand 
nus obdyFas, alias eſſe cornibus armatas, alias habere pen- 
n. Cic. deNat. Decor. I. 2. C. 47. 


Quanta ad cam ven: 


ill note three Things. 1. Their Structure is fiſtulous, or 
ular ; which hath Jeng been a Doubt among the curi 
lloſum [efle Pilum] demenſftrant luſtratio pilorum d caudd 
Oc cmm——preciput ſetarum Apri, que patentierem er 

ulis compoſiti m exhjbent, Eft autem diftus Apripilus Cylindri- 
corpus qua ſi diapbanum Mularum aggere conflataim, & ſpe- 
clumng ſtriats pre ſe fert. Componentes fiſtula in gyrum ſituate 
ice patentiores redduntur ; nam hiant pilut ifl geminas dividitur 
i, & compone ntes minima fiftule —— liberieres reddite manifeſ- 
fur, ita wt enumerati peſſunt; has autem 20, & ur — 
— 2E. 


) From Mahigbs curious Obſervations of t} Hair, t 


4 
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thers (), ſome with-Scales, ſome with Shells (118 
ſome, only Skin, and ſome with firm and ſtout A 
mature; all nicely accommodated to the Element 
which the Creature liveth, and its Occaſions thy 
(HD. To Quadrupeds Hair is a commodious lo 


IT" We. £ 


* 


Valves and Cells; not inelegant, which he hath figurlt 


ſtance, running in dark Lines; in ſome Hairs tranſverll, | 
gthers Ipirally, as in Fig. 14, 15, 16, 17. Theſe darker ne 
ullary Parts, or Lines, I have obſerv'd, are no other thi 
Wall F. res convolved round, and lying cloſer together thi 
In other Parts of the Hair. They * the Bottom, 
the Top of the Hair; and I imagine, ſerve to the gentle 
vacuation af ſome Himbpur out of the Body; perhaps, 
Hair ſerves as well for the inſenſible Perſpiration .of hairy AM 
mals, as to fence againſt Cold and Wet. In Fig. 14, 16 
repreſented the Hair of a Mouſe, as it appears through ain 
Magnifier, and in Fig. 15, 17: as it appears when view d ml 
„ l AS 
_ Don another Review, T imagine, That although in 
I x5; the dark Parts of the Pith ſeem tobe tranſverſez i 


they, as” well as in the two other Figures, run round it 
r 
Nee Book VII. Cab. T. Note (d), (e). 

| 0) See Chap. 14. Note (e). K. nn 

| ) It is a Sign ſome wiſe Artift was a Contriver of 
| Eloxthing of Animals; not only as their Cloathing varies 
| Their Way pf Living doth ; but alſo becauſe every Paltlz.,; 
their Bodies is furniſhed with proper ſuitable Cloath 


„ 
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And as Hair to Qua 


urpoſe they are nicely and neatly placed every 
here on the Body, to give them an cafy Paſſage 
rough the Air (/), and to aſſiſt in the wafting 
eir Body through that thin Medium: For which 
vice, how curious is their Texture for Light= 
els, and withal for Strength? Hollow and thin 
vr Lightneſs, but withal, context and firm for 
oY e LET Strength; 

hus divers Animals, that have their Bodies covered for tlie 
oft Part with ſhort, ſmooth Hair, have ſome Parts left na- 
ed, where Hair would be an Annoyance: And ſome Parts be- 
et with long Hair; as their Mane and Tail: And fome with 
tf ſtrong Briſtles; as about the Noſe : And ſometimes with- 

the Noftrils to guard off, or give warning,of Annoyances. 

(!) The Feathers being placed from the Head towards the 
ail, incloſe and neat Order, and withal preened and dreſ- 
ed by the Contents of the Oil-Bag, afford as eaſy a Paſſage 
brough the Air, as a Boat new cleaned and dreſſed finds if 
ts Paflage through the Waters. Whereas, were the Feather: 
laced the contrary, or any other Way (as they would have 
een, had they been placed by Chance, or without Art) they 
Would then have gathered Air, and been a great Encum- 
rance to the Paſſage of the Body through the Air. See 
Bes VII. Chap, x, Nite (C). | LIE 
ATT" Us 6 t 
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to enable them to creep, to perforate the Earth 
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Strength. And where it is neceſſary they ſhoul 
be filled, what a light and ſtrong, medullary gy, 
ſtance is it they are filled with ? By which curioy 
Contrivances, even the very heavieſt Parts madefy 
Strength, are ſo far from being a Load to the Bog 
that they rather aſſiſt in making it light and bug 
ant, and capacitate it for Flight. But for the Van 
the lighteſt Part of the Feather, how curiouſly a 
they wrought with capillary Filaments, neatly : 
terwoven together (m), whereby they are not a 
light, but alſo ſufficiently cloſe and ſtrong, to ky 
the Body warm, and guard it againſt the Injuries 
Weather, and withal, to impower the Wings, 
ſo many Sails, to make ſtrong Impulſes upon th 
Air in their Flight (). Thus curious, thus arti 
cial, thus commodious is the Cloathing of Be 
and Birds: Concerning which, more in prope 
Place. 
And no leſs might I ſhew that of Reptiles an 
Fiſhes (o) to be, it it was convenient to enlarge i 
on this Branch of the Creators Works. How w 
adapted are the Annuli of ſome Reptiles, and tit 
Contortions of the Skin of others, not only to f 
the Body ſufficiently againſt outward Injuries ; Me 


(n) In Book VII. Chap. 1. Note 9 there is a particular Ai 
count of the Mechaniſm of their Vanes, from Ws nice Mees 
croſcopical Obſervations, and therefore I ſhall take no fart 
Notice of it here. 

w Vide Bore i. de Mot, Animal, Prop. 182. Vol. I. 

0) Sce Book IX. 

0), For a Sample of this Branch of my Survey, let us chu 
the egument o Earth-Worms, which we ſhall find complei 
ly adapted to their Way of Life and Motion, being made 
the moſt comp leat Manner poſſible for terebrating the Kart 

a 


e 
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nd in a Word, to perform all the Offices of their 
Reptile State, muc better than any other Tegu- 
nent of the Body would do ? And the ſame might 
> (aid of the Covering of the Inhabitants of the 
ters; particularly the Shells of ſome, which are 
ſtrong Guard to the tender Body that is within, 
conſiſtent enough with their flower Motion; 
nd the Scales and Skins of others, affording them 
eaſy and ſwift Paſſage through the Waters. But 
may be ſufficient to give only a Hint of theſe 
hings, which more properly belong to another 
lace. bit 0 vn 
Thus hath the Indulgent Creator finiſhed the 
hole Animal World with convenient, ſuitable 
loathing, 5 1 1 
II. Let us, in the next Place, take a ſhort View 
the Garniture (9), and Beauty thereof, And 
ere we ſhall thus far, at lcaſt, deſcry it to be 
autiful ; that it is Compleat and Workman- like. 


Even 


nd creeping where their Occaſions lead them. For their Bo- 
y is made throughout of ſmall Rings, and theſe Rings have 
curious Apparatus of Muſcles, enabling thoſe Creatures with 
reat Strength todilate, extend, or contract their Annuli, and 
hole Body; thoſe: Annuli alſo are each of them armed with 
mall, 1 7 ſharp Beards, or Prickles which they can open, 
0 lay hold on, or ſhut up cloſe to their Body: And laſtly, 
nder the Skin there lies a ſlimy Juice, that they emit, as 
Wccafion is, at certain Perforations between the Aunuli, to 
bricate the Body, and facilitate their Paſſage into the Earth. 
y all which Means they are enabled with great Speed, Eaſe, 
nd Safety, to thruſt and wedge themſelves into the Earth; 
yhich they could not do, had their Bodies been covere 
ith Hair, Feathers, Scales, or ſuch like Cloathing of the 
, her $6 10 See more concerning this Animal, Book IX. 
ep. 1. Note (a). 
Y. (9) Arifotle, in his Hi. Anim. J. 3. c. 12. names ſeveral Ri- 
* arÞ©rs5, that by being drank of, change the Colour of the Hair, 


Q 3 0 For 


Eyent the- Clothing of the moſt ſordid Animal 
thofe that ate the leaſt beautified with Colours; g 
rather whoſt Cloathing may regtate che Eye (Y) 
yet When we come ſtrictly to View them, and ib 
rioufly*confider the nice Mechaniſm of one Part, th 
admitable Texture ot another, and the exact Syn. 
metry of the Whole; we diſcern ſuch Strokes 
ihimitable Skill, ſuch incomparable Curioſity, thy 
we may ſay witti Hlomon Eccl. ili,” 11. 12 
hath made every Thing beantiful in his Time. 
But for a farther Demonſtration, of the ſup, 
eminent Dexterity of his Almighty Hand, he hit 
been pleaſed, as it were on Purpoſe, to give ſurpi. ¶ iu 
Hig eauties to divers Kinds of Animals, Wii: 
radiant Colours are many of them, particularly 

ſome Birds and Tnſt&s(s), bedeck'd with! What! 
prodigions Combination is there oſten of theſe, ye, 


2 ” 


how nice an Air frequently of meaner Colours () 5 
as to captivate the Eye of all Beholders, and excel. t 


(ry For an Example; Let us take the Cloathing of the J. nt 
toßſe and Viper; - becauſe, by an incurious View, it rather te 
grateth, than pleaſeth the Eye : But yet, by an accurate 

urvey, we find the Shells of the Former, and the Scales «a, 
the Latter, to be a curious Piece of Mechaniſm, neatly made; | 
and ſo compleatly, and well put, and racked: together, as tv 
exceed any Human Compoſures: Of the Latter, ſee more it 
Book IX. Chap. 1. Note (ce), © r 
) It would be Endleſs to enter into the Particulars of the 
beautiful Birds and Inſetts of our European Parts; but eſpe 
cially thoſe inhabiting the Countries between the 'Tropicks, 
which are obſerved's much to exceed our Birds in their 
Colours, as ours do theirs in their Singing. | 

(t) The Wreck, at a Diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, ſingly con 
ider d: But whenit is in the Hand we ſee its light and darket 
Colpurs ſo curiouſly mixed together, as to give the Bird a 
{urprizing Beauty, The ſame is alſo obſervable in man) ny 


ſuſects, particularly of the Phaſena- Kind. 6 
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0 'Wic Dexterity of the moſt exquiſite Pencil to copy ? 
And now, when we thus find a whole World of 


= 


nimals, cloathed in the, wileſt Manner, the moſt 
table, 20 the Element in which they live, the 
ace in which they relide, and their State and Oc: 
aſons there; when thoſe that are able to ſhit for 
hemſelves, are left to their own Diſcretion and Di- 
gence, but the Felplels well accouter'd and provi- 
ed for ; hen ſuch incomparable Strokes of Art 
nd Workmanſhip appear in all, and ſuch inmita- 
le Glories and Beauties inthe Cloathing of others; 


= 


5 =. — > 


« t 7 + 


o can, without the greateſt Obſtinacy ard Pre- 
ice, dey this to be Gop's Handy-work 7 The 
ech, or even. the meancſt Apparel, which Man 
i ovideth for himſelf, we readily enough own to 
f e the Contrivance, the Work of Man: And ſhall 


je deny the Cloathing of all the Animal World 


\ Wclides (which infinitely ſurpaſſeth all the Robes of 
)MW:rthly Majeſty ; ſhall we, dare we, deny that) to 
0 de the Work of any Thing leſs than of an Infinite, 
 {Wotclligent Being, whoſe Art and Power are equal 
- Wo ſuch Glorious Work! OO © | 

te 5 
gases. 


C HAP. XIII. 

Of the Houſes and Habitations of Animals. 
Hine in the laſt Chapter, as briefly, as well 

I could, ſurveyed the Cloat hing of Animals, 
ſhall in this take a View of their Houses, Nefts, 
„their Cells and Habirations ; another Thing no 
leſs neceſſary to their Wellbeing than the laſt; and 
in which the Great Creator hath Likewiſe ſignalized 
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his Care and Skill, by giving Animals an architee lan 


Yap, 


COTE, he can ere& himſelt ſtately Build 
ec 


þec 
pa 


this Reſpect, by n this is, inaſ 
5 


ator hath provided the World with, for this yer 

Service of Building, deſerves our Notice. The 

great Varieties of Trees (a), Earth, * and 
| wi 3 | Plants 


, « nn,, a 

avigiis Pinos, domibys Cedroſque, Cupreſſaſque + 
Hinc radios trivere Rotis binc SE 
Agricolg, & panda. ratibus pſuere carinas. 
Viminibgs Salices faecunds, frondibus Ulmi ; 
At, Myrius validis haſtilibys, & bona leu. 
Cones 5 {[tyre0s Taxi torquentur in arcus : 

N leves, aut torno raſile Burum, 

Hen fenden qctipiont, ferraque cavaingr acute: 
Namen E forrenter undan lgeis innatas Anus 
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lants, anſwering every Occaſion and Purpoſe of 
an for this Uſe, in all and Places all the 
orld over, is a great At of the Creator's Good- 
5; as manifeſting, that ſince he has left Man to 
it for himſelf, it ſhould not be without ſufficient 
[p to enable him to do ſo, if he would but make 


ſe of them, and the Senſe and Reaſon which God 
th given him. 4 1551 | 
* ſufficient Proviſion is mads for the Habita- 
n of Man. | | "42 


And no leſs ſhall we find is made for the reſt of 
Creatures; who although they want the Power 
Reaſon to vary their Methods, and cannot add 
or diminiſh from, or any way make Improve- 
nts upon their natural Way ; yet we find that 
tural Inſtinct, which the Creator's Infinite Un- 
ſtanding hath imprinted in them, to be abun- 
ntly ſufficient, nay, in all Probability, the very 

or only Method they can take, or that can be 
ented for the reſpective Uſe and Purpoſe of each 
culiar Species of Animals (5). If ſome Crea- 
res make their Neſts in Houſes, ſome in Trees, 
in Shrubs, ſome in the Earth (c), ſome in 


Stone, 


ne Su eos: # ” I'S oa 27 fo 


— 


— 


Miſſa Pado : necnon & apes examina condunt 
Corticibuſque cavis, vitioſeque Nlicis alveo. 

2 Virg. Georg. I. 2. carm. 442. 
) See Chap, 15, and Book VIII. Chap. 6. 
Many of the Veſpe-Ichnewmones are remarkable enough 
their Nidification and Provifion for their Young, Thoſe 
at build in Earth (who commonly have golden and black 
ugs round their Ai having lined the little Cells, they 
ve perforated, lay therein their Epgs, and then carry into 
m Maggots from the Leaves of Trees, and ſeal them up 
fe and neatly, And another Ichnexmon, more of the Veh 
an Muſca-lchneuwmon Kind (having a little Sting in its Tail, 
black Colour) gave me the Bleaſure, one Summer, ot 
iſ4 | ſeeing 


— — K 
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there; or have none at all yet we find, that th 
Nlace, that Method of Nidificatien doth abundam 
anſwer the: Creatures. U ſe ang Occaſions. 'Th 
can there: ſufficiently and. well! repoſe, and ſeg 
themſelves; lay, and breediup their Young. | 
ao far from diſcovering any; lnconveniencey 
any of their reſpective Ways, from perceiving ay 


of their Young ; that in all Probability, on i 
contrary; inqthat particular Wa they better thn 
are more ſecure, and better able to ſhift for, 
help themſel ves. If, for Inſtance, ſome Beaſtsml 
to themſal ves no Habitation, but lie abroad int 
open Ait, and there produce their Young ; ini 
Caſe we find there is no Need it ſhould be tix 
wiſe, by Reaſon they are either taken Care dy 


„% #44 » Y 


ſeeing it build its Neſt in a little Hole in my Study-Wind 
This Cell was: coated: abou with an odoriferous, reli 
Gum, collected, I ſuppoſe, from ſome. Fir-Trees near; 
which it laid two Eggs (I think the Number was) and tif 
carried in divers Maggots, ſome bigger than it ſelf. I 
it very ſagaciouſly ſealed cloſe up intothe Neſt, leaving tia 
1 7 doubtleſs, partly to aſſiſt the Incubation; and eſpeci 
for Food to the future Young when hatched. 

Of this Artifice of theſe Ine, "Ariftetle himſelf f 
Notice, (but I believe he was ſcarce aware of the Eggs ſeal 
up with the Spiders.) Oz 3 Eputes Igyeupores xaruuern NL... 
As to the Veſpz, called Ichneumones, (Ei than others) they | iP; 
Spiders, and carry them into their Holes, and having ſealed then 
ith Dirt, they therein hatch, and produce thoſe of the ſame N 
Hiſt Am; big 207 «oor od 4 
To what hath been ſaid about theſe Ichneumen Waſp, 
ſhall add one Obſervation more, concerning the, provid 
tial Structure oftheir Mouth in every of their Tribes, viz. tht = 
Jaws are not only very ſtrong, but nicely ſized, curved a 
placed for gnawing and ſcraping thoſe compleat little How 


they & = aa Jes, in Stone ir fe i 
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Wn (4), or in no Danger, as other Creatures; 
mm Abroad. If others ſite their Young in 
les: () and Dens, and ſecure themſelves alſo 
rein, it is, becauſe ſuch Guard, ſuch Security. is 
tting,” their Lives being ſought either by the 
ſtility of Man, or to ſatisfy the Appetite of ra- 
ous Creatures (F). If among Birds, ſome build 
ir Neſts cloſe, ſome open, ſome with this, ſome 
th another Material, ſome in Houſes, ſome in 
ces, ſome on the Ground (g), ſome on Rocks 
{ Crags on high (of which Gop: himſelf hath 
en an Inſtance. in the Eagle, Job xxxix. 2/7, 28.) 
d ſo among the Inſe& and Reptile Kinds, if ſome 
ofite their Eggs or Young in the Earth, ſome in 
) Tully having dk of the Care of ſome Animals to- 
is their Young, by which they are nurſed and brought up, 
u, Accedit etiam, ad nonnulorum animantium, & earum rerum 
terra gignit, conſervationem, & ſalutem, hominum etiam ſalertia 
diliventia, Nam multe & pecudes, & ſtitpes ſunt, quæ ſine pro- 
tione hominum ſalve eſſe non poſſunt. Cic. de Nat. Deor. I. 2. 


) Prov. xxx. 26. The Conies are but à feeble Felt, yet male 


_—_— 


— 


their Houſes in the Rocks, 

f) See Note ((). Fudt 5 
?).It is a notable Inſtinct which Ol. Magnus tells of the 
Hlveſtres, in his Northern Country, to ſecure themſelves 
unit the Cold and Storms of the Winter: Cum nives inſtar 
um terre ſuperficiem ubique cooperiunt, ramoſque arborum diutits 
imunt & condenſant, certos fructus Betulæ arboris. in forms 
Piperis voram, & glutiunt indigeſtos; idgue tant aviditate, ac 
mitate, ut repletum guttur toto corpore majus apparear. Deinde 
tis agminibus ſeſe inter medios nivium colles immergunt, præſertim 
an. Febr. Martio, quando ni ves ut turbines, typhones, vel tempeſ- 
graviſime d nubibus deſcendunt, Cumque cooperta ſunt, —cer- 
bebdomadis cibo in gutture collecto, egeſto, & reſumpto vixunt Jena- 
m canibus non produntur. Quod ſi præſentiunt mem immi- 
e majorem, prædicto fructu, iterum devorato, aliud domicilium cap- 
in eopye nqnent n/que ad fun Marti, & c. Ol. Mag, Hift. 


19. c. 33. 
as (/) It 
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Wood; ſome in Stone, ſome on one Kind of Ply 
ſome on another, ſome in warm and dry Plag 
ſome in the Water, and moiſt Places, and ſome; 
their own Bodies only, as ſhall be ſhewn in proj 
Place; in all theſe Caſes it is in all Probability, 
beſt or only Method the Animal can take ph l 
Hatching and Production of its Young, for th 
Supplies, Safety, or ſome other main Point of th 
Being or Well-being. This is manifeſt enougſi 
many Caſes, and therefore probable in all. | 
manifeſt that ſuch Animals, for. Inſtance, as h 
in the Waters (as nat only Fiſh, but divers 
ſects, and other Land-Animals do) that their You 
cannot be hatched, fed, or nurſed up in any ot 
Element. It is maniteſt alſo, That Inſects, wii 
lay their Eggs on this, and that, and the other! 
able Tree, or Plant, or in Fleſh, 65c. that it 
y that Means their Young are fed and nurſed 
And it is little to be doubted alſo, but that thi 
Matrixes may much conduce to the Maturation ai 
Production of the Young. And ſo in all other tt 
like Caſes of Nidification, of Heat or Cold, Wl 
or Dry, Expoſcd or Open, in all Probability this 
the beſt Method for the Animal's Good, moſt al 
tary and agreeable to its Nature, moſt for its 
cundity, and the Continuance and Increaſe oft 
Species; to which every Species of Animals is 
turally prompt and inclined. 
Thus admirable is the natural Sagacity and I 
ſtinct () of the irrational Animals in the Conviff 


nl ' 


05 It is a very odd Story (which I rather mention for! 
Reader's Diverfion, than for its Truth) which Dr. 1% 
Bearfort relates. Vir fide dignus narratit mibi, quod cum jo , 

[ 
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ence and Method of their Habitations. And no 
is it in the Fabrick of them. Their architecto- 
ck Skill, exerted in the Curioſity and Dexteri- 
of their Works, and exceeding the Skill of Man 
imitate; this, I ſay, deſerves as much or more 
Jmiration and Praiſe, than that of the moſt ex- 
ite Artiſt among Men. For with what inimita- 
e Art (i) do theſe poor untaught Creatures lay 
parcel of rude and ugly Sticks and Straws, Moſs 
d Dirt together, and form them into commo- 
ous Neſts 2 With what Curioſity do they line 
m within, wind and place every Hair, Feather, 
Lock of Wool, to guard the tender Bodies of 
mſelves, and their Young, and to keep them 
arm 2 And with what Art and Craft do many 
them thatch over, and coat their Neſts with- 
It, to dodge and deceive the Eye of Spectators, 
well asto guard and fence againſt the Injuries of 
eather (4) 2 With what prodigious Subtilty do 


{ome 


mi gratid, nidum avicule ligno obturg ſet ; ſeque occultaſſet, cupi - 
videndi, quid in tali occaſione preſtavet ; illa cum fruſtra ſapiiu 
taſet roſtro illud auferre, casds admodum impations, abiit, & poſe 
quod temporis ſpatium reverſa eſt, roſtro gerens plantulam, qua ob- 
amento applicats paulo poſt, illud veluti telum eripuit tanta vi, ut 
perſa impetu herbula, ac eccaſionem ipſi, ab aviculg ejus virtutens 
end? præripuerit. Coſmog. divina, Sect. . Chap. 1. Had 
told us what the Plant was, we might have given better 
edit to this — 
* the Subtilty of Birds in Nidiſication, ſee Plin. Nat. 
J. 10. c. 33. 
) Among many Inſtances that might be given of this 
idtilty of Birds, and other Creatures, that of the /ong-ta:led 
mouſe deſerves Obſervation, who with great Art builds her 
elt with Moſſes, Hair, and the Webs of Spiders, caſt out 
om them when they take their Flight: Sec Book VIII. 
ap, 4. Note (e), with which the other Materials are ſtrongly 
ed together. Having neatly built, and covered her 9 | 
wit 
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ſome foreign Birds (/), not only plat and weaves - 
fibrous Parts of Vegetables together, and cyurioy 
tunnel them, and commodiouſly Form them in 
Neſts, but alſo artificially ſuſpend them oi 
tender Twigs of Trees, to keep them out of 
reach of rapacious Animals? | 
And fo for Inſefts, thoſe little, weak, thoſe 
der Creatures; yet, what admirable Artiſts arety 
in this Buſineſs of Nidification-! With what gr 
Diligence doth the little Bee gather its Cm 
from various Trees (m) and Flowers, the Ji 
from ſolid (2) Timber! And with what proc 


| b 


with theſe Materials without; ſhe thatcheth it on the l 
with the Muſcus arboreus ramoſus, or ſuch like broad, whit 
Moſs, to keep out Rain, and to dodge the SpeCtator's be 
and within ſhe lineth it with a great Number of ſoft Feat 
ſo many, that I confeſs I could not but admire how ſo in 
a Room could hold them, eſpecially that they could bel 
ſo cloſe and handſomely together, to afford ſufficient Rot 
for a Bird with ſo long a Tail and ſo numerous an lie 
this Bird commonly hath, which Mr. Ray faith, (Hm. 
thod, Avium, p. 74.) Ova inter omnes aviculas numeroſiſſima n 
See more * Neſt of this Bird, from Aldrovand, in Wil 
Ornith, p. 243. | 
(1) 1: e Neſt of the Guira tangeima, the I&erus minor, u 
the Fupujuba, or whatever other Name the American Hay 
Neſes may be called by, are of this Kind. Of which ſee 
lughby's Ornith, Lib, 2. Chap, 5. Sect. 12 188 Alſo Dr. Gn 
Muſeum Reg, Soc. Part 1. Se, 4, Chap. 4. Theſe Neſts Ih 
divers Times ſeen, particularly ingreat Perfection in our i, 
Repoſitory, and in the noble and well-furniſhed Man 
my often-commended Friend Sir Hans Sloane ; and at the ſa 
Time Icould not but admireat the neat Mechaniſm of the 
and the Sagacity of the Bird, in hanging them on the Twi 
of Trees, to ſecure their Eggs and Young from the Aer. 

( I mention Trees, becauſe I have ſcen Bees gather i 
Gum of Fir-Trees, which at the ſame Time gave me i 
Pleaſure of ſeeing their Way of loading their Thighs the 
with ; performed with great Art and Dexterity. b 

(n) Waſps, at their firſt Coming, may be obſcry'd to! 


\ 
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xs! geometrical Subtilty do 'thoſe little Animals 
ork their deep hexagonal Cells; the only proper 
ure that the beſt Mathematician could chuſe for 
h a Combination of Houſes (%% With what 
ccutacy do other Inſects perforate tht Earth (p), 
ood, yea, Stone it ſelf (g)] For which Service; 
e compleat Apparatus of their Mouths (7), and 
et (5), deſerves particular Obſervation, as _ 


ent Poſts, Boards, and other Wood. that is dry and ſound; 
t never any that is rotten, Theſe they may be heard to 
rape and gnaw; and what they ſognaw off, they heap cloſe 
pether between their Chin and —— until they have 
tten enough for a Burden, which they then carry away in 
ir Mouths, to make their Cells with. * 
) Circular Cells would have been the moſt capacious; 
t this would by no Means have been a convenient Figure, 
Reaſon much of the Room would have been taken up by 
xcancies between the Circles; therefore, it was neceſſary to 
ake Uſe of ſome of the rectilinear Figures. Among which 
ly three could be of Uſe; of which Pappus Alexandrin. thus 
ourſeth : Cum igitur tres figure ſunt, que per ſeipſas locum circa 
m punctum gs tr replere poſſunt, Triangulum ſcil. Quadratum 
Hexagonum, Apes illam que ex pluribus angulis conſtat ſapienter de- 
unt, utpote ſuſpicantes eam plus mellis capere quam utram vis re- 
uarum. At Apes quidem illud tantum quod ip ſis utile eft cognaſcunt, 
2. Hexagonum Quadrato & Triangulo eſſe majus & plus Melis 
here poſſe nimirum aquali materia in conſtructionem uniuſcujuſque 
ſumpta, Nos vero qui plus ſapientiæ quam Apes habere profte mur, 
ud etiam magis inſigne inveſtigabimus, Collect. Math. l. 5. 
(p) See before Note (c). 

q) See Chap. 11. Note (x). 
(r) See Chap. 11. Note (y). * 
6 Among many Examples, the Legs and Feet of the 
ble-Cricket, (Gry#otaipa,) are very remarkable. The Fore 
98 are very brawny and ſtrong; and the Feet armed each 
nth four flat ſtrong Claws, together with a ſmall Lamina, 
th two larger Claws, and a third with two little Claus: 
Which Lamina is joynted to the Bottom of the Foot, to be 
xtended, to make the Foot wider, or withdrawn within the 
Foot. Theſe Feet are placed to ſcratch ſomewhat Sideways, 
g; well as downward, after the Manner of Aves Feet 3 and 
luedey arc very like them alſo in Figure. Some- 
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been, and will be hereafter obſerv'd. And fu 
ther yet ; With what Care and Neatneſs do ny 
of thoſe little ſagacious Animals line thoſe thy 
Houſes within, and ſeal them up, and fence the 
without (z)! How artificially will others fold 
the Leaves of Trees and Plants (a); others hay 
themſelves in Sticks and Straws ; others glue ly 
and floating Bodies together (0, and by that i 
tifice make themſelves floating Houſes in the V 


— CECCCCCSCCCEE — _i 

Somewhat of this Nature, Swammerdam obſerves of th 
Worms of the Ephemerey, To this Parpoſe, [to dig their Ci 
the Wiſe Creator bath furniſ#d them, (ſaith he) with fie Ata 
For, beſides that their two Fore-legs are formed ſomewhat like thoſe fi 
erdinary Moles, or Gryllotalpa ; be hath alſo furniſp d then ai 
tuo tooth Cheeks, ſomewhat like the Sheers of Lobſters, whit ſm 
them more readily to bore the Clay. Swammerdam's Ephen, || 
Publiſh'd by Dr. Dan, Chap. 8. 

(i) See the before-cited Note (c). 

(«) They are for the moſt Part, ſome of the Plu 
Tribe, which inhabit the tunnalled, convolved Leave tha 
we meet with on Vegetables in the Spring and Summer, u 
it is a ſomewhat wonderful Artifice, how ſo ſmall and yet 
a Creature, as one of thoſe newly-hatch'd Maggots, ( 
doubtleſs it is they, not the Parent-Animal, becauſe ſhe eniſ ne: 
no Web, nor hath any tectrine Art,) can be able to convoht 
the ſtubborn Leaf, and then bind it in that neat round Fun m: 
with the Thread or Web it weaves from its own Body; vit 


which it commonly lines the convolved Leaf, and ſtops up thin 
two Ends, to prevent its own falling out; and Earwig,, the 
other noxious Animals getting in. y W 


(w) The ſeveral Sorts of Phryganea, or Cadews, in tha 
| Nympha, or Maggot-ftate, thus houſe themſelves ; one 8 
in Straws, call'd from thence Straw-Worms ; others in two' 
more Sticks, laid parallel to one another, creeping at the h 
tom of Brooks z others with aſmall Bundle of Pieces of Rull 
es, Nuck-weed, Sticks, &*. glu'd together, wherewith tht 
float on the Top, and can row themſelves therein about . 
Waters, with the Help of their Feet: Both theſe are ca 
Cob-bait. Divers other Sorts there are, which the Read 
may ſce a Summary of, from Mr. Wilughly, in Raii Mi 


lnſe#. p. 12, together with a good, though very brief Deſc 
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rs, to tranſport themſclves at Pleaſure after their 
od, or other neceſſary Occaſions of Life! And 
ra Cloſe, let us take the ſcriptural Inſtance of 
Spider, Provexxx. 28. which is one of the four 
le Things, which, g. 24. Agar lays, is exceeding 
iſe: The Spider taketh hold with her Hands, 
dis in Kings Palaces (x). 1 will not diſpute 
Truth of our Eugliſh Tranſlation of this Text, 
ſuppoling the Animal mention'd to be that 
ich is meant; it is manifeſt, that the Art of that 
cies of Creatures, in ſpinning their various Webs, 
Id the Furniture their Bodies afford to that Pur- 
ſe, are an excellent Inſtinct, and Proviſion of 
ture, ſetting forth its Glorious Author. FP 
n 


* * 
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n of the Papilionaceaus Fly, that comes from the Codbait Ca- 
It is a notable architectonick Faculty, which all the 
riety of theſe Animals have, to gather ſuch Bodies as are 
eſt for their * — and then to glue them together; ſome 
be heavier than Water, that the —— may remain at the 
tom, where its Food is; (for which Purpoſe they uſe 
dnes, together with Sticks, Ruſhes, &c.) and ſome to be 
hter than Water, to float on the 'Top, and gather its Food 
dm thence. Theſe little Houſes look coarſe, and ſhew no 
at Artifice outwardly ; but are well tunnelled, and made 
thinwith a hard tough Paſte ; into which the hinder Part 
the Maggot is ſo fix d, that it can draw its Cell after it 
y where, without Danger of leaving it behind ; as alſo 
ruſt its Body out, to reach what it wanteth; or withdraw 
into its Cell, to guard it againſt Harms. | 
(:) Having mention'd the Spider, I ſhall take this Occaſion, 
though it be out of the Way) to give an Inſtance of the 
diſon of ſome of them. Scaliger, Everc, 186; relates, That in 
aſcony, bis Country, there are Spiders of that virulency, that if 4 
lan treads upon them, to cruſo them, their Poiſon will paſs through 
very Soles of his Shoe, Boyl. Subtil. of Effluv. c. 4. 2 
Mr. Leecven oe put a Frog and a Spider together into a Glaſs, 
d having made the Spider ſting the Frog divers Times, the 
g dy'd in about an Hour's _— Phil, Tranſ, No. 272. 
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And now from this ſhort and tranſient View; 
the architectonick Faculty of Animals, eſpecial 
the Irrationals ; we may eaſily perceive ſome Supi 
riour and Wiſe Being was certainly concern'( 
their Creation or Original. For, how is it pal 
ble that an irrational Creature ſhould, with ording 
and coarſe, or indeed any Materials, be ever 
to perform ſuch Works, as exceed even the ln 


In the ſame Tranſaction, is a curious Account of the l 
ner how Spiders Jay, and guard their Eggs, viz, they e 
them not out of the hindermoſt Part of the Body, but wk: 


the upper Part of her Belly, near the Hind Legs, &. Um 
there is an Account of the Parts from which they emit ties 
Webs, and divers other Things worth Obſervation, with(u MN 
illuſtrating the Whole. | itl 
But in Phil. Tranſ. No, 22. Dr. Nath, Fairfax, from Man 


and his own Obſervations, thinks Spiders not venemous; f 
veral Perſons, as well as Birds, ſwallowins them withat 
Hurt: Which I my ſelf have known in a Perſon of Ter 
ing, who was advis'd to take them medicinally at firſt m 
would at any Time ſwallow them, affirming them w 
ſweet, and well taſted : And not only. innocuous, but th 
are very ſalutiferous too, in ſome of the moſt ſtubborn Ni 
caſes, if the pleaſant Story in Mouffet be true; of a rich ls 
den Matron, cured of a de 2 Tympany, by a certain I- 
bauchee, that hearing of her Caſe, and that ſhe was gin 
over by the Doctors, went to her, pretending to be a Py 
fician, and confidently affirming he would Cure her ; wii 
ſhe being willing to believe, agrees with him for ſo mu 
Money, one half to be paid down, the other upon Cure. 
on which he gives her a Spider, promiſing her Cure in thr 
Days. Upon which, (not —_—_— but that he had poiſon 
her, and fearing he might be call'd to Account for it) b 
gets out of Town as faſt as he could. But inſtead of bei 
Poiſon'd, ſhe ſoon recover'd. After ſome Months, the Qu 
= privately to Town, when he thought the Buſtle mig 
e over; and enquiring how his Patient did, was inform © 
her Cure; and thereupon vifiting her, and making an Ext 
for his Abſence, he received his Pay with great Applaul 
and Thanks. Mouff. Inſect. I. 2. c, 15. | 
Having ſaid ſo much of Spiders, I might here add ti 
Flight: But of this, ſee Book VIII. Chap, 4. Note (e). 
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ation of a rational Creature? How could the Ba- 
lies of many of them, (particularly the laſt men- 
ond) be furniſh'd with architective Materials 3 
ow could they ever diſcover them to be in theit 
wodies, or know what Uſe to make of them 2 We 
uſt therefore neceſſarily conclude, That the Ir= 
tionals either have Reaſon and Judgment; not 
ly Glimmerings thereof, but ſome of its Superi- 
Acts, as Wiſdom and Foreſight, Diſcretion; 
and Care; or elſe, that they are only paſhve in 
e Caſe, and a& by Inſtin&, or by the Reaſon of 
me Superiour Being imprinted in their Nature, of 
me Way or other, | be it how it will,] congenial 
ith them. That they are Rational; or excel 
lan in Art and Wiſdom, none ſurely will be fo 
oliſh as to ſay: And therefore we muſt conclude; 
nat thoſe excellent Ends they purſue, and that 
imirable Art they exert, is none of their own, 
owing to that Infinitely Wife and Excellent Be- 
g; of whom it may be ſaid, with Reference to 
e irrational; as well as rational Creatures; as it 
\ Prov. it. 6. The Lord giveth Wiſdom ; out 
his Mouth cometh Knowledge and Under: 
mding 
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CHAP. Xv. 
Of Animals Self: Preſervation. 


Aving thus confidered the Food, Cloathirg; 
and Houſes of Animals; let us in this Chap- 
r take a Glance of another excellent Provifion; 

he Wiſe Crgator hath made for the Good of the 
f SY R232 animal 
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244 Of Animals © * Boox IV» 
animal World; and that is, the Methods which A 
Animals naturally take for their SHP reſere m 
tion and Safety. And here it is remarkable, (aaa. 
the Caſes before,) that Mun, who is endow d vii 
Reaſon, is born without Armature, and is deſj 
tute of many Powers, which irrational Creatuy 
have in a much higher Degree than he, by Rey 
he can make himſelf Arms to defend himſelf, « 
contrive Methods for his own Guard and Safy 
can many Ways annoy his Enemy, and ſtayed 


the Harms of noxious Creatures. W 
But for others, who are deſtitute of this S 
eminent Faculty; they are ſome Way or other pul ot 


vided with ſufficient Guard (a), proportionate 
their Place of Abode, the Dangers they are like 
incur there (4) ; and in a Word, to their great 

| Oct 


(a) Callent in loc cuncta animalia, ſciuntque non ſua modi an 
da, verum & h:flium adverſa ; nõrunt ſua tela, ngrunt occaſiones, ja 
teſque diſſidentium imbelles, In ventre mollis eſt tenuiſque cutis (i 
codrlo : ideoque ſe, ut territi, mergent Delphini, ſubeunteſque aku 
ilta ſecant ſpind. Plin, Nat. Hiſt, I. 8. c. 25. 

(b) Omnibus aptum eft Corpus Anime moribus & facultatiin 
Equo fortibus ungulis & jubs eſt ornatum (etenim welox & ſuper 
& gereroſum eft animal.) Leoni autem, uthote animoſo & fem 
dentibus & unguibus velidum, Ita autem & Tauro & Apr, i 
enim Cornua, kuic exerti Dentes, Ceryo autem S Lepori (ini 
enim ſunt animalia) velox corpus, ſed inerme, Timidis enim vel 
tas, arma audacibus conveniebant Homini autem ( ſapieni en 
eſt ) MANnus dedit, inftrumentum ad onmnes artes neceſſarium, N 
non minus quam bello idoneum, Non igitur indiguit Cornu ſibi im 
cum meliora Cormbus arma manibus, quandocungue volet, poſſit a 
pere: Etenim Enſis & Haſta majora ſunt Arma, & ad incidends 
promptiora Negne Cornu, neque Ungulæ quicqu am iſ omi 
agere poſſunt ; Hominum verò arma eminits juxta ac cominùs atis 
telumi quidem & ſagitta magis quam cornua, Non i gitur eſ 
dus, neque iner mis. ſed ipſi eſt Thorax ferreus, quandbcunq ut lo 
cmuibus Coriis difficilins fauciatu rganum, —— Nec Thcra* ſolum 
& Domus, & Murns, & Turris, &c, Galen. de UL. 60 8 not f 

2. c f 


1 * K 1 ** 


o 

Hap. XIV. Self-Preſervation. 245 
dccafions, and Need of Security. Accordingly, 
"me are ſufficiently guarded againſt all common 
dangers, by their natural Cloathing, by their Ar- 
ature of Shells, or ſuch like hard, and impregna- 
le Covering of their Body (c). Others deſtitute of 
s Guard, are armed, ſome with Horns (d), ſome 
ith ſharp Quills and Prickles (e), ſome with 
laws, ſome with Stings (F); ſome can ſhift and 

DEE in 216 4 change 


(%) Shells deſerve a Place in this Survey, upon the Ac- 

unt of their great Variety; the curious and uncouth Make 

ſome, and the beautiful Colours, and pretty Ornaments 
others ; but it would be Endleſs to deſcend to Particulars. 
mitting others, I ſhall therefore only take Notice of -the 

22 by Reaſon a great deal of Dexterity appears, 

en in the Simplicity of that Animal's Skeleton. For, be- 

les that the Shell is a ſtout Guard to the Body, and affords 
ſafe Retreat to the Head, Legs and Tail, which it with- 
raws within the Shell upon any Danger; beſides this, I ſay, 
ze Shell ſupplieth the Place of all the Bones in the Body 

kcept thoſe of the extreme Parts, the Head and Neck, and 
four Legs and Tail. So that at firſt Sight, it is ſomewhat 
rprizing to ſee a compleat Skeleton conſiſting of ſo ſmall 

Number of Bones, and they abundantly ſufficient for the 

reature's Uſe, 

(a) Dente timentur Apri: defendunt cornua Tauros : 

Imbelies Dame quid niſi preda ſumus ? 
Martial. I. 1 3. Epigr. 94. 

%) The Hedghog being an helpleſs, flow, and patient Ani- 

al, is accordingly guarded with Prickles, and a Power of 

olling it ſelf up in them. Clavis terebrari ſibi pedes, & di ſcindi 
iſcera patientiſſime ferebat, omnes cultri ictus ſine gemitu pluſquam 
partand nobilitate concoquens. Borrichius in Blaf. de Echino. 

Panniculum carnoſum amplexabatur Muſculus pane circularis, admi- 

ande fabrice, lacinias fuas ad pedes, caudam, caput, varie exporrigens, 

i miniſterio Echinus ſe ad arbitrium in orbem contrabit. Act. 

Wan, in Blaſio. 

e licet digitos teſtudine pungat acuts, 

Cortice depoſito mollis Echinus erit. Mart. 1. 13. Epig. 86. 

W (f) The Sing of a Waſp, or Bee, &c. is ſo pretty a Piece 
of Work, that it is worth taking Notice of, ſo far as I have 
not found others to have ſpoken of it, Others have obſcrv'd 
R 3 the 
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e their Colours (g); ſome can make the 
272 by the Help of chi Wings, and others 10 


. 


* 1 ate. — 1 tn. A a. 
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the Sting to be an hollow Tube, with a Bag of ſharp 
trating Juices, (its Poiſon,) joined to ce Bod of it, within 
the Body of the Waſp, which is, in — — into the 
Fleſh through the Tube. But there are beſides this, two ſmal 
ſharp, bearded Spears, lying within this Tube or Sting, un 
a Sheath. In a Waſp's Sting, I counted eight Beards on th 
Side of each Spear, ſomewhat like the Beards of Fiſh-hock 
'Thefe Spears in the Sting, or Sheath, lie one with its bun 
2 little before that of the other; as is repreſented in N.; 
to be ready (I conceive) to be firſt darted into the Fleh; 
which being once fix'd, by Means of its foremoſt Beard, th 
other then ftrikes intoo, and ſo they alternately pierce 
er and deeper, their Beards taking more and more hold al 
Fleſh ; after which the Sheath or Sting follows, to com 
the Poiſon into the Wound. Which, that it may piercethe 
better, itis drawn into a Point, with a ſmall Slit a little beloy 
that Point, for the two Spears to come out at, By Meant 
this pretty Mechaniſm in the Sting, it is, that the Cringoia 
out of the Body, and parted from it, is able to pierce u 
Ring us: And by Means of the Beards being lodged deepit 
the Fleſh, it comes to paſs that Bees leave their Stings behinl 
them, when they are diſturbed before they have Times 
ithdraw their Spears into their Scabbard. In Fig. 21, istt 
reſented the two Spears as they lie in the Sting, In Eg. :: 
the two Spears are repreſented when ſqueez'd out of the Sting 
ft the Scabbard ; in which Latter, Fiz, Ac 6, is the Sting 
cd, and be, the two bearded Spears thruſt out. 
(cg) The Camelion is ſufficiently fam'd on this Account. 
Befides which, Pliny tells us of a Beaſt as big as an Or, cl 
led the Tarandns, that when he pleaſeth, aflumes the Colon 
of an Aſs, and Colorem omnium fruticum, arborum, forum, lr 
1 reddit, in quibus latet metuens, ideoque rarò capitur, Pln 
8. c. 34. 
f How true this is, there may be ſome Reaſon to Doubt; 
but if any Truth be in the Story, it may be from the Au. 
mal's chuſing ſuch Company, or Places, as are agreeable ' 


its Colour: As I have ſeen in divers Caterpillar, and oth Yi 


InſeQs, who I believe were not able to change their Colou! 
from one Colour to another; yet I have conſtantly obſerv'd 
o fix themſelyes to ſuch Things as are of the ſame Colour 
y which Means they dodge the SpeRator's Eye, This - 
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Le Swiſtneſs of their Feet; ſome can ſcreen them- 


elves b diving in the Waters, others by tinging 
1 nd diſordering the Waters (4), can make their 


ſcape; and ſome can guard their Bodies, even in 
he very Flames, by the Ejection; of the. Juice of 
kcir Bodies (i); and ſome by their accurate Smell, 
ght, or Hearing, can foreſee Dangers (); o- 
rs by their natural Craft, can prevent or e- 
ape them (J); others by their Uncouth 9 1 


Veri lar that feeds on Elder, I have more than once ſeen, 
cunningly adhering to the {mall Branches of the ſame Co- 
ur, that it might be eaſily miſtaken for a ſmall Stick, even 
a careful View. So a large green Caterpi#ar, that feeds 
| Buckthorn, and divers others. To which I may add the 
rodigious Sagacity of the Ichneumon Flies, that make the 
ermes, (for 5 that Tribe all the Kermes I ever ſaw was z) 
w artificially they not only incloſe their Eggs within that 
mmy Skin, or Shell; but alſo ſo well humour the Colour 
the Wood they adhere to, by various Streaks and Co- 
mw, that it is not eaſy to diſtinguiſh them from the Wood 
elf. 
(b) Contra metum & vim, ſuis ſe armis quaque defendit, Cornibus 
auri, Apri dentibus, mcrſu Leones, aliæ fugs ſe, alia occultatione tu- 
tur : atramgnti effuſione Sepie, torpore Torpedines, Multe etiam 
ſetantes odorts intolerabili fœditate depelhent, Cic. de Nat. Deor. 


Ee, 30 NS 

(6) AKni ght, call'd Corvinj, at Rome, caſt a Salamander into 
he Fire, which preſently ſwell'd, and then vomited Store of 
aick ſlimy Matter, which put out the Coals; to which the 
aamander preſently retir'd, putting them out again in the 
ame Manner, as ſoon as they re-kindled, and by this Means 
av'd it ſelf from the Force of the Fire for the Space of two 
ours: After which it liv'd nine Months. Vid. Phileſ, Tranſ. 
Jo. 21, in Lowth, Abridg. Vol. 2. p. 816. 

% Pliny gives an Inſtance in each. L. 10. C. 69. Aguile 
'arius cernunt [quam hamines;}] Vultures ſagaciùs odorantur e li- 
—_ audiunt Talpæ obrute terra, tam denſo atque ſurdo nature 
emento, 

(!) The Dowblings of the Hare, before ſhe goes to Form, 
hereby to dodge and deceive the Dogs, although a vulgar 
| of Obfer- 
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(n); by the horrid Aſpect, and ugly Geſticulationſ B- 
of their Body (); and ſome even by the Power fu: 
their Excrements, and their Stink (o), can ann 
their Enemy, and ſecure themſelves: and again 
ſome (), the Divine Providence it ſelf hath pn 


f 
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Obſervation, is a notable Inſtinct for. an Animal, leſs fant 


4 


— 
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for Cunning than the For, and ſome they, | 
(] Iris natural for many Quadrupeds, Birds and $ 
ents, not only to put on a torvous angry Aſpect, wheny 
H er.; but alſo to ſnarl, hiſs, or by ſome Noiſe & 
ter their 1 e 4 * a” 
(*) The hy, or Wryneck, although a Bird of very beau 
Feathers, and conſequently far enough off from being u 
way terrible ; yet being Danger, hath ſuch odd Com 
tions of its Neck, and Motions of its Head, that I remenhy 
haye ſcar'd me, when I was a Boy, from taking their Nek 
/or touching the Bird; "daring no more to venture my Ha 
into their Holes, than if a Serpent had lodged in it. 
© (oY. Bonaſus tuetur ſe calcibus & ſtercore, qudd ab fe quaternic juſ- 
bus trium jugerum longitudine. Plin. Nat, Hiſt. I. S. 4 15 
ejaculatur, quod ſæpe comihitrit aded ut deglabrentuy canes, Ray 
Synopf. Quadr. p. jr 1 


 Camelus Peruvianus Clama dictus neminem offendit, ſed nim d 


modum ingenio ſe ab illatd vindicat injurid, nimirum vomitu vel N 
vel bumoris in vexantem fetrorſum cum impetu ejaculato, ob prtenſaſ m 


coll lngitudinem, Id. ib, p. 146. 
T2quiepat! (Anglicè Squrck Præf. and one that I ſaw the 
call'd a Stonck,) Cum quis eam inſectatur, fundit cum ventris cre 
; batitum ſatidiſſimum guin ipſa tota teterrimum exhalat odoren, © 
urina Nercuſque eſt fetidiſi mum, atque aded peſtilent, ut nibil jt t: 
perive in noſtro orbe, cui in hac re poſſit comp arari : quo fit, ut in jt 
culo couſtituta, urinam O faces ad 8 pluriumve paſſuum interval 
ejiciat, hoc modo ſe ab omnibus vindicans injuriis, ac veſtes inf 
maculis luteis indelebilibus, S nunqu am ſaits perſpi rante odore * al 4 
FER Animal edaleque, bac fold ratione horrendiſimum, Id. * 
182. * 
Fas: Accipiter Ardeam in whim? moleſtat, ſtercore immiſſo in penn 
jus, eas putreſcere facit: uti” Solinns ſcribit de Bonaſo, Ec. Ita 
Lußus urinam ſpargit in perſequentem, Ol. Mag, Hiſt. 1. 19. c. 14 
* d Thus againſt the Crocodile, which can catch its Pre) 
vol before it, not on one Side. So the Shark, of which tak! 
wy often-commended Friend Sir Hani Shave's Obſeryation, 


% 
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By ſuch Shifts and Means as theſe, a ſufficient 
Wuard is miniſtred to every Species of Animals, in 
5 proper reſpective Place; abundantly enough to 
cure the Species from Deſtruction, and to keep 
pthat Balance, which I have formerly ſhew'd, is 
the World among every, and all the Species of 
nimals; but yet not enough to ſecure Individuals, 
om becoming a Prey to Man, or to other Crea- 
es, as their Neceſſities of Life require. To 
hich Purpoſe, the natural Sagacity and Craft of 
e one intrapping (4), and captivating, being in 
me Meaſure equivalent to that of the other in 
ading, is as excellent a Means for the maintaining 
e one, as preſerving the other; and if well conſi- 
rd, arguesthe Contrivance of the Infinitely Wiſe 
reator and Preſerver of the World. 

hath this particular to it, with ſome others of its own Tribe; that the 
unt h is in its under Part, ſo that it muſt turn the Belly upwards to 
rey. And das it not for that Time it is in turving, in which the 
rſwd Fiſbes eſcape, there would be nothing that could avoid it; for it 
very quick in Swimming, and hath a vaſt Strength, with the larg- 
| Swallow of any Fiſp, and is very devouring, Sloane“: Voyage to 


amaica, p. 23. : . 
(4) See Chap. 11, Note (iii). 


CHAP. WW -4- ? 
Of the Generation of ANIMALS. 
Here remains now only one Thing more of the 
ten 'Things in common to Animals, and that 


what relates to their Generation (a), and Conſer- 
vation 


(a) Spontaneous Generation, 1s a Doctrine ſo generally explod- 
d, that I ſhall not undertake the Diſproof of it, It = ſo 
evident, 


250 KI be Generatin Boox I 


evident, that all Animals, yea, Vegetables too, owe th. 
Production to Pareht-Animale and Vegetables; that 1 
oſten ad mird at theSloath and Pre judices of the ancient N 
loſophers, in ſo eaſily taking upon Truſt the A4riftotel;ay 
rather, the Zeyptian Doctrine of Eguivocal Generatim; tu 
when they ſaw Fier, Frogs and Lice, for Inſtance, to be M 
and — 20509 — > «Pg ingender, lay Eggs, &:. th 
could ever imagine any of theſe Creatures ſhould be ſporty 
oully produc'd, eſpecially in ſo Romantick a Manner, u 
che s; as they particularly thought Frogs were, and th 
f in Showers in. For an Anſwor ty 
Caſe of Frags, I ſhall refer to a Relation of my own; yi; 
my late mofi ingenious, and learned Friend, the preath 
4, requeſted of me, and was d to publiſh in hid 
ition of his Wiſdom of God manifofted, &c. P. 365. 

But ſome will yet aſſert the Raining of Froes ; any 
which the curious Dr, Plot is ſomewhar of this Opinion; 
ling us of Frogs found on the Leads ofthe Lord Aſtan Ga 
houſe, at Tixa! in Srafferdpire, which he thinks by ſome 
Means came there; as alſo on the Bowling-Green, frequn 

ly after a Shower of Rain, Pht's Hif. Staff, 4. 1. ed. 47. 
But we may take a Judgment of this, and an Hundredſu 
like Reports, to be met with in conſiderable Authors fm 
other the like Reports that have been better enquir i in 
In a Scarcity in Silefia, a mighty Rumour was ſpread di 
raining Millet-Seed ; but the Matter being enquir'd into, x 
found to be only the Seeds of the Izy-leaved Speed, 
mall Henbit, growing in the Place in great Plenty. 1 
An. 3. Obſ. 40. So in the Archipelago, it was thought Alt 
were rain'd, Ships being cover'd therewith at an hunde 
Leagues Diſtance ; but in all Probability, it was from 
Eruption of Veſuvius, that then happen'd. About 2 
in Wilts, *twas reported it rain d Wheat ; but a curious Oblt 
ver, Mr. Cole, found it to be only Ie -Berries, blown thitit 
in a confiderable Quantity by a Tempeſt. In the Year 16 
at mo near Wrotham in Kent, a Paſture-Field was ore 
_ d with little young Whitings, pus yr to fall from thi 
Clouds, in a Tempeſt of Thunder and Rain; but double 

they were brought thither with Waters from the Sea by 
Tempeſt. See the before- commended Mr. Lowth, Abride. P 
Tran. Vol. 2. p. 143, 144. | 

Neither needeth it ſeem ſtrange, that Apes, Iey-Beni 
fraall Fes, or young Frogs, ( which yet may have ſome oth( 
Conveyance,) ſhould be thus tranſported by tempeſtuoſ 
Winds, conſidering to what Diſtance, and in what Quantitie 
the Sea-Waters were carry'd by the Great Sterm, Noven'.: 


H 
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on of their Species (3), by that Means. It 
Would not be ſeemly to advance far in this admi- 
dle Work of God; neither ſhall I at all infiſt up- 
that of Man for the ſame Reaſon. And as for 
lrrationals (c), I ſhall confine my ſelf to theſe 
e Matters. | WT I. Their 


oz, of which an ingenious Friend ſent me theſe Accounts 
n Lewes in Suſſex, viz. That a Phyſican travelling ſoon after ibe 
n, to Tiſchurſt, taenty Miles frem the Sea, as be rode along 
a ſome Tops of Hedges, and chewing them, found them Salt: That 
Grapes hanging on the Vines at Lewes were ſo tro, That Mr, 
| Ny iy Rector of Ripe, found the Twigs in bis Garden Salt the 
Inday after the Storm; and others obfers/d the ſame a Week after. 
t the Graſs of the Downs about Lewes, was ſo Salt, that the Sheep 
{ not feed till Hunger compell d them: And thas\ the Miller of 
wick, (three Miles from the Sea,) attempting <oith bis Man to ſe- 
bis Mill, were ſo wwaſ'd with Flaſves of Sea-Water, like the 
akings of Waves againſt the Rocks, that they were almoſt ſtrangled 
with and forced to give over their Attempt, | | 
| calld this Doctrine of Equiwcal Generation, an tian 
rine ; becauſe 27 05 it had its Riſe in Ægypt, to ſalve 
Hy theſis of the Production of Men, and other Animals, 
the Earth, by the Help of the Sun's Heat. To prove 
ich, the ZEgyptians, (as Diod, Sicul ſaith, ) produce this Obſerva- 
That about Thebes, when the Earth is moiſtned by the Nile, by 
Intenſe Heat of the Sun, an imumerable Number of Mice do ſpring 
From whence he infers, That all Kinds of Animals 
ight as well at firſt come likewiſe out of the Earth. And 
Im theſe the learned Biſhop Stillingfleet thinks other Wri- 
s, as Ovid, Mela, Pliny, &c. have, without examining its 
ruth, taken up the ſame Hypothefis. Vid, Stillingfleet's Orig. 
or, Part, 2, Book I. Chap. x. | 
The before-commended Dr. Harris, from the Obſervations 
Dr. Harvey, Sr. Malpighi, Dr. de Graaf, and Mr. Lewenboeck, 
ers three Things concerning Generation as highly probable. 
That Animals are ex Animalculo, 2. That the Animalcules 
e originally in ſemine Marium, & non in Fœminis. 3. That 
can never come forward, er be formed into Animals of the reſpec- 
Kind, æithont the Ova in Eœminis. His Proofs and Illu- 
ations, ſee under the Word Generation, in his Lex, Techn, 
2 i 


ne”: 2+ 
(b) 4t certy Natura, ſt eri potuiſſet, maxime opidſſet ſuum op fi- 
m efſe immortale: quod cum per materian; non liceret (nam quod 


'S 
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I. Their natural Sagacity in chuſing the fingW + 
Places to repoſite their Eggs and Young. 
II. The fitteſt Times and Seaſons they makey 
of for their Generation. 
III. The due and tated Numbet of their Young 
IV. Their Diligence and earneſt Concern inthe 
- Breeding up. _ 3 
V. Their Faculty of Feeding them, and thy 
Art and Sagacity exerted therein, 
I. The natural Sagacity of irrational Animals ai 
echuſing the fitteſt Places to repoſite their Eggs u 
Young. Ot this I have given larger Hints 4 
than I needed to have done, when I ſpake of tic 
Architecture (d) of Animals; intending then tobi 
wholly paſs'd by this Buſineſs of Generation: Ifu 
therefore now only ſuperadd a few other Inſtance 
the more to illuſtrate this Matter. 

It hath been already ſhewn, and will hereattet(?) 
farther appear, that the Places in which the |: 
veral Species of Animals lay up their Eggs, an 
Young, are the beſt for that Purpoſe ; Waters ( 

p - "1 1 


me eft compoſitum, incorruptibile eſſe non poteſt ) ſubſul 
quod potuit ipſe ad immortalitatem eſt fabricata, ſapientis cujuſl 
urbis conditoris exemple, &c. Nam mirabilem quandam rationn | 
venit, quomodo in demortui animalis locum, novum aliud ſuf 
Galen. de Uſu Part. I. 14. c. 22. 

(e) Animantia Bruta Obſtetricibus xon indigent in edendo Pati 
eum indit4 Nature vi Umbilicus ſeipſum occludat, Ol. Rudbeck! 
Blaſii Anat. Felis. 
| Chap. 13. 

(e) Book VIII. Chap. 6. 

) The Epbemeron, as it is an unuſual and ſpecial Inſtant 
of the Brevity of Life; ſo I take to be a wonderful Inftanc 
of the ſpecial Care and Providence of God, in the Confer? 
tion of the Species of that Animal. For, 1. As an Anim 


whoſe Life is determin'd in about five or fix Hours 76 85 
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r one; Fleſh for another; Holes in Wood (g), 
arth, or Stone (5), for others; and Neſts for 
bers; and we ſhall find, that ſo ardent is the 
ropenſity of all Animals, even of the meaneſt 
ſects, to get a ſit Place for the Propagation of their 
dung; that, as will hereafter appear, there is 
ce any Thing that eſcapeth the Inqueſt of thoſe 
le ſubtile Creatures. But beſides all this, there 
two or three Things more obſervable, which 
ainly argue the Inſtin& of ſome Superior Rati- 
al Being. As, | 
1. The compleat and neat Order which many 
reatures obſerye in laying up their Seed, or Eggs, 
proper Repoſitories : Of which I ſhall ſpeak in 
other Place (i). i 
2. The ſuitable Apparatus in every Creature's 
ody, for the laying-up its Eggs, Seed, or Young, 
8 in 


iz, from about fix in the Evening, till about Eleven a Clock 
Night,) needs no Food; ſo neither doth the Epbemeron eat, 
ter it is become a F/. 2. As to its Generation; in thoſe 
ve Hours of its Life, it performs that, and all other neceflary 
Vfices of Life: For in the Beginning of its Life, it ſheds its 
oat ; and that being done, and the poor little Animal there- 
y render*'d light and agile, it ſpends the reſt ofits ſhort Time 
riſking over the Waters, and at the ſame time the Female 
roppeth her Eggs on the Waters, and the Mate his Sperm on 
hem to impregnate them. "Theſe Eggs are ſpread about 
y the Waters; deſcend to the Bottom by their own Gra- 
ity ; and are natch'd by the Warmth of the Sun, into little 

orms, which make themſelves Caſes in the Clay, and feed 
n the ſame without any Need of parental Care. Vid. Ephem. 
ta, tranſlated by Dr. Tyſon from Swammerdam, See alſo 
wok VIII. Chap, 6. Note (r). 

(e) See Chap. 1 3. Note (c), and Book VIII. Chap. 6. 

(Þ) The Worms in Chap, 11. Nite (*) breed in the Holes 
— gnaw in Stone, as is manifeſt from their Eggs found 
erein. 
(i) Sce Book VIII. CI ab. 6. Note (3). 


\*) Many, 
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in their proper Place. It would be as endle Her 
needleſs to name all Particulars, and therefore any... 
ſtance or two of the Inſect-Tribe may ſerve ui 
Specimen in this Place, till I come to other p 
culars. Thus Inſects, who have neither Feet ady 
ed to ſcratch, nor Noſes to dig, nor can make 26 
ficial Neſts to lay up their Young ; yet what 
bundant Amends is there made them, in the Pow 
they have either to extend the Abdomen (I), 


(% Many, if not moſt Flies, eſpecially thoſe of the] 
By-kind, have a Faculty of extending their Uropygia, 
thereby are enabled to thruſt their Eggs into convenientHi 
and Receptacles for their Young, in Fleſh, and what 
elſe they Flyblow, but none more remarkable than t 
Horſe-Fly, called by Pennius, in Mouffet, (p. 62.) T 
i. e. Curvicauds, and the Whame or Burrel-Fly, which i vn 


tious to Horſes in Summer, not b Ringing them, bit u 

3 bombylious Noiſe, or tickling them in Kicking weed 
Nits, or Eggs on the Hair; which t oy do in a very dene in 
rous Manner, by thruſting out their gia, bending then 3 


„and by gentle, {light Touches, ſticking the Eggs to tt 
Hair of Fe 8, — and Necks, — of Hit 
ſes; ſo that Horſes which go abroad, and are ſeldom drefil 
are ſome what diſcoloured by the numerous Nits adherg 
to their Hair. 10 T. 

Having mentioned ſo much of the Generation of this | 
ſect, although it be a little out of the Way, I hope I ſul 
be excuſed for * Notice of the long-tailed Maga 
which is the Product of theſe Nits or Eggs, called by Dr. P. 
Eruca Glabra, [or rather Eula Scabra, it ſhould be} cau 
aquatico-arborea, it being found by him in the Water of u 
hollow Tree; but I have found it in Ditches, Saw-Pits, Hole 
of Water in the High-way, and ſuch-like Places where tit 
Waters are moſt ſtill and foul. This Maggot I mention 
being a fingular and remarkable Work of God, not ſo mu 
for its being ſo utterly unlike as it is to its Parent Bee. i 

Fly, as for the wiſe Proviſion made for it by its lang 1 | 
which is ſo jointed at certain Diſtances ſrom the Body, e 
that it can be withdrawn, or ſheathed, one Part within auf 110 
ther, to what Length the Maggot pleaſeth, ſo as to enable 
to reach the Bottom of very ſhallow, or deeper Waters, * | 


* 


ö ereby reach the commodious Places they could 
t otherwiſe come at; or elſe they have ſome acu- 
dus Part or Inſtrument to terebrate, and make 
ay for their Eggs into the Root (J), Trunk (m), 

| rang E Fruit 


K 


li 


IR 


th Occafion, for the gathering of Food. At the End of 
s tapering is a Ramification of Fibrille, or ſmall Hairs, re- 
ſenting, when 2 a Star; with the Help of which, 
ead out on the Top of the Waters, it is enabled to hang, 
king, by that Means, a ſmall Depreſſion or Concavity on 
Surface of the Water. In the midſt of this Star, I 1ma- 
e the Maggot takes in Air, there being a Perforation, 
Pich with a — I could perceive to be open, and 
the Star to be guarded againſt the Incurſion of the 


ater, | | 
The Excreſcences on the Root of Cabbaget, Turneps, and 
ers other Plants, have always a Maggot in them; but what 
Animal is that thus makes it's Way to the Root under 
ound, whether Ichneumon, Phalena, Scarah, or Scolopendra, I 
d never diſcover, being not able to bring them to any 
ing in Boxes. | 
n) I preſume they are only of the Ichneumon-Fly-kind, that 
re their Generation in the Trunks of Vegetables. In Mal- 
hi de Gallis, Fig. 61. is a good Cut of the gouty Excreſcences, 
rather Tumours of the Briar-Stalk: From which proceeds 
mall black Ichneumon-Fly, with red Legs; black, ſmooth 
nted Antenne; pretty large Thorax ; and ſhort, round Bey, 
the Shape of an Heart. It leapeth as a Flea, The Male, 
in other Inſects,) is lefler than the Female, and very vene- 
dus, in ſpite of Danger, perting upon the Female, whom 
beat and tickle with their Breeches and Horns, to ex- 
e them to a Coii. | 
Another Example of the Generation inthe Trunks of Ve- 
tables, ſhall be from the Papers of my often-commended 
end Mr. Ray, which are in my Hands, and that is an Ob- 
tration of the ingenious Dr. Nathaniel Wood: I have (ſaid 
) lately obſerved many Eggs in the common Ruß; one Sort are little 
nſparent Eggs, in Shape ſomewhat like a Pear, or Retort, lying 
uin the Skin, upon, or in the Medulla, juft againſt a brogwnifþ Spot 
W's ont. ſide of the Ruſs ; wwhich is apparently the Creatrix of the 
ound made by the Fly, auben foe puts her Eggs there, Another Kind 
e vue longer, and not ſo tranſparent, of a long Oval, or rather cylin- 
b Ferm; ſix, eight, or more, lie commonly together, acroſs the 
ath Ru, 


= 
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Fruit (u), Leaves (o), and the tender Buds of v. 
getables (), or ſome other ſuch curious and ſecꝶ 
they are never deſtitute of. To which x 


nee eee 
3. The natural Poiſon (4), (or what can I c; 
it 2) which many, or moſt of the Creatures, ly 
intended, have, to cauſe the Germination of ſu 
oo! i 
Ruþb, parallel to each other, like the Teeth of a Comb, and are ay 
as the Breadth of the Ruſs, Letter from Kilkenny in Ireland, ty 
the 28th, 16977. | | 
+. (#) See Book VIII. Chap. 6. Note (d). 
(e) T have in Chap. 13. Note (u), and Book VIII. Chap. 6. N 
e), (, taken Notice of the Nidification and Generating 
e Inſects, on the Leaves of Vegetables, and ſhall ther 
re, for the Illuſtration of this Place, chuſe an unconna 
Example out of the Scarab-kind (the Generation of wiid 
Tribe hath not been as yet mentioned) and that is, of aſml 
Scarab bred in the very Tips of Em- Leaves. Theſe Lene 
in Summer, may be obſerved to be, many of them, di u 
dead, as alſo turgid; in which lieth a dirty, whitiſh, o 
Maggot. From which proceeds a Beetle of the ſmalleſt Kin 
of a light, Weeſle Colour, that leapeth like a Grafojyr, a 
though its Legs are but ſhort. Its Eyes are blackiſh, Et 
thin, and prettily furrowed, with many Concavities in then 
wr club- headed Autenna, and a long R:ftrum like a Þ 
seis. | | 
The ſame, or much like this, I have met with on Tips 
Oaken and Hoiy-Leaves, How the Scarab lays its Eggs in tC 
Leaf, whether by terebrating the Leaf, or whether the 1 
get, when hatched, doth it, I could never ſee. But wi 
great Dexterity, it makes its Way between the upper i 
under Membranes of the Leaf feeding upon the parencdi) 
mous Part thereof, Its Head is ſlenderer and ſharper th 
moſt of Maggots, as if made on Purpoſe for this Work; 
yet I have often wondered at their Artifice, in ſo nicely! 
parating the Membranes of the E/m-Leaf, without breakiielt 
them, and endangering their own tumbling out of 'em, col 
dering how thin, and very tender the Skins of that Leat(pi 
ticularly) are. | 
(?) See Bcot VIII. Chap. 6. Note (d). 
(q) See Bt VIII. Chop, 8. to Note (Il), &c. 
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e 


alls, Caſes, and other commodious Repoſitories; 


are an admirable Lodgment to the Eggs anc 
ſoung ; that particularly aſſiſt in the Incubation 
nd Hatching the Young, and then afford them 


ficient Food and Nouriſhment in all their Nym- 
Stute, in which they need Food; and are af- 
wards commodious Houſes and Beds for them 
their Aurelia-State, till they are able to break 
iſon; fly abroad, and ſhift for themſelves. But 
is ſhall be taken Notice of, when I come to 
eat of Inſects. 


Il. As irrational Animals chuſe the fitteſt Place; 


alſo the fitteſt Times and Seaſons for their Gene- 
tion. Some indeed are indifferent to all Times; 
t others make uſe of peculiar Scaſons (7). Thoſe, 
r Inſtance, whoſe Proviſions are ready at all Sea- 
ns; or who are under the [Tuition of Man, pro- 
ce their Young without any great Regard to Heat 
Cold, Wet or Dry, Summer or Winter. But 
hers, whoſe Proviſions are peculiar, and only to 
met with at certain Seaſons ofthe Year ; or who; 
their Migration, and Change of Place, are tied 
dto certain Seaſons ; theſe (as if endowed with a 


itural Care and Foreſight of what ſhall happen) 


d accordingly lay, hatch; and nurſe up their Young 
the moſt proper Seaſons of all the Year for their 


urpole ; as in Spring, or Summer, the Times of 


lenty of Proviſions, the Times of Warmth for In- 

bation, and the moſt proper Seaſons to breed up 

cir Young, till they are able to ſhift for r 
an 


() [lone Hh nai apo; rat bnTpogds Tay Thavoy roxalbutre; 
u Thy evyPoaculy i Ty anapritioy de · Artiſt Hiſt; 


n. J. 3. c. 8, ubi plura. &) See 
5) See 
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and can range about for Food, and ſeek Places of 
Retreat and Safety, by flying long Flights as wel 
as their Progenitors, and paſſing into far diſt 
Regions, which (when others fail) afford thok 
helpleſs Creatures the Neceſſaries of Life. 

III. To the ſpecial Seaſons, I may add the ety. 
liar Number of Young produced by the irrationl 
Creatures. Of which I have already taken ſom 
Notice, when I ſpake of the Balance of Anim 

s). Now, if there was not a great deal more tu 
hance in this Matter, even a Wiſe Governmentd 
the Creation, it could never happen that every $M 
cies of Animals ſhould be tied up to a cettis 
Rate and Proportion of its Increaſe ; the moſt ul 
ful would not be the moſt fruitful, and the ml 
pernicious produce the feweſt Young, as I haved 
ſerved ĩt commonly is: Neither would every $ 
cies produce ſuch a certain Rote as it is only all 
to breed up: But all would be in a confuſed, hub 
dled State. Inſtead of which, on the contrary, i 
find every 'Thing in compleat Order ; the Balan 
of Tenera, Species and Individuals always propot 
tionate and even; the Balance of Sexes the {ame 
moſt Creatures tied up to their due Stint and N 
ber of Young, without their own Power an 
Choice, and others (particulary of the winged ( 
Kin 


* . * 


(5) See Ghap, 10. 
(Mr. Ray alledges good Reaſons to conclude, That : 
though Birds have not an exact Power of numbering, e. 
that they have of diſtinguiſhing many from few, and kno 
ing when they come near to a certain Number; and tb 
they have it in their Power to lay many or few kee | 
which he manifeſteth from Herr, and other domeſtic Fou! 
laying many more Eggs when they are withdrawn, - | 

whe 
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ind) producing their due Number at Choice and 
pleaſure ; — Numbers, but not more than 
ey can cover, feed and foſter; others fewer, but 
s many as they can well nurſe and breed up, 
hich minds me, . | 
IV. Of the Diligence and carneſt Concern which 
rational Animals have. of the Production and 
eeding up their Young.. And here I have already 
zken, Notice of their ri, or natural Affecti- 
and with what Zeal they feed and defend 
cir Voung. To which may be added theſe two 
Things: We: | 
I, The wonderful Inſtia& of Incubation. It is 
erly impoſſible, that ever unthinking, untaught 
imals ſhould take to that only Method of hatch- 
g their Young, was it not implanted in their 
ature by the Infinitely Wiſe Creator. But ſo ar- 
ent is their Defire, ſo unwearied is their Patience 
hen they are ingaged in that Buſineſs, that they 
jill abide their Neſts for ſeveral Weeks, deny 
elves the Pleaſures, and even the Neceſlaties 
Life; ſome of them even ſtarving themſelves 
Imoſt, rather than Hazard their Pegs, to I 
ood ; and others either performing the Office by 
urns (2), or elſe the one kindly ſeeking out, and 
wrrying Food to the other (ww), engaged in the 
1 ___ Office 
hen not, Which holds in wild as well as domeſtick Birds, 
appears from Dr. Liſter's Experiment in withdrawing 4 


valow's Eggs, which by that Means laid nineteen Eggt 
, = 2 ſhe pave over, Vide Ray's Wiſdom of God, 
MAC, p. 137, 

1 Falinbe, incubat mina poſt meridiana in matutinum, caters 
r. Columbe incubant ambo, interdiu Mas, noctu Fæmina. Plin. 
at, Hiſt. 1. 10. c. 58. | 

(v) Of the common —_ Mr. Wikughby ſaith, The - 
1 2 | MATE. 
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Office of Incubation.” But of theſe Matters in io 
more proper Place 1 "_— WF 4 

2. When the youug ones are produced, not on 
with what Care do they feed and. nurſe them; hy 
with what ſurprizing Courage do all or moſt Cres 
tures defend them! It is ſomewhat ſtrange to { 
timid Creatures (y), who at other Times are cop: 
ardly, to be full of Courage, and undaunted at th 
Time; to ſee them furiouſly and boldly encom 
their Enemy, inſtead of flying from him; and egi 
themſelves to every Danger, rather than Hazard 
forſake their Voung. ©2208 
With this earneſt Concern of the irrational fi 
mals for their Young, we may join in the 

V. And laſt Place, Their Faculty and Sagzdy 
of feeding them. About which I ſhall take Nat 
een 
1. The Faculty of Suckling the Young, is net 

cellent Proviſion the Creator hath made for thi 
helpleſs Creatures. And here the Agreeablenelsa 
Snitableneſs of that Food to young Creatures, & 
ſerves particular Obſervation as alſo their Delis 


in it, and Deſire and Endeavours after it, even! 
h {c 00 


nales only ſit, and that diligently the Males in the mean Time bm 
em Viftuals ; as Ariſtotle ſaith, In moſt other Birds, hich ji 
together, the Male and Female fit by Turns, Ornithol. lib. 
ſect. 1. cap. 2. ſet. 2. And I have obſerved the Femilt 
Crows to be much fatter than the Males, in the TimeofIn 
bation ; by Reaſon the Male, out of his conjugal Aﬀectin 
almoſt ſtarves himſelf, to ſupply the Female with Plenty, 
(x) See Book VII. Chap, 4. | | 
(3) Volucribus Natura novam quandam, Pullis educandi, rt 
excogitavit ipſis enim præcipuum quendam amorem in ea que pro 
arent, ingenerauit, quo impulſu bellum pro pullis cum ferocibus anin 
Iibus, que ante declingrunt, intrepide ſuſcipiunt, victumque ipſis mt 
merten ſuppeditant, Galen de Uſ. Part, I. 14. c. 4. 0 Uſe 
2 


i Moon as born (2), together with the Willingneſs. of 
u, even the moſt ſavage and fierce Animals, to 


in with it, and to adminiſter it to their Young, 


n 
, to teach and inſtitute them in the Art of 
4 aking it. , | | | 

And laſtly, to name no more, the curious Appa- 


atas which is made for this Service in the divers 
pecies of Animals, by a due Number of Breaſts, 
roportionable to the Occaſions of each Animal, by 

ous Glands in thoſe Breaſts, to ſeparate that 
utritive Juice, the Milk, by Arteries and Veins 
Y convey it to them, and proper Rivulets and 
hanels to convey it from them, with Dugs and 
ipples, placed in the moſt convenient Part of 
e Body (aa) of each Animal, to adminiſter it 
) their Youag; all theſe Things, I ſay, do mani- 
ſtly proclaim the Care and Wiſdom of the Great 
reator. 5 2. As 


(2) In iis animantibus que lacte aluntur, omnis ferè cibus matrum 
acke ſcere incipit + eaque, que paulo aute nata ſunt, (ine magiſtro, duce 
atura, mammas appetunt, earumque ubertate ſaturantur, Atque ut 
elligamus nikil horum eſſe fortuitum, & hac omnia eſſe provida, ſc- 
riſque nature, que multiplices farkhs procreant, ut Sues, ut Canes, his 
ammarum. data eft multitudo; quas eaſdem paucas habent ee beſtie, 
ue pauca gignunt. Cic. de Nat. Deor, I. 2. c. 51, Conſule quoque 
alen de Uſ. Part. l. 14. c. 4. & l. 15. c. 7. L crawl 

(aa) Animalia ſolidipeda, & ruminantia, vel coruigera, inter femora 
ammas habent, quorum Fœtus ftatim a partu pedibus inſiſtunt, quod 
matres inter lactandum non decumbant, ut Equa, Aſina, Sc. Animalia 
ligitata & multipara in medio yentre, ſcil, ſpatio ab inguine ad peftus 
(in Cuniculo uſque ad jugulum) duplicem mammarum. ſeriem ſortita 
unt, que omnia decumbentia ubera fœtibut admovent, ut Urſa, Leena, 
&c, Si vero hec ip ſolo inguine Mammas gererent, propria cura inter 
decumbendum facts acceſſum ad mammas nonnibil præpedirent. Muli- 
eribus Mamme bjne ſunt, ut & Pagila, nimirum ut latus lateri con- 
ormiter reſpondeat, & ut alternatim infans a latere in latus intet ſu- 
gendum transferatur, ne corpus ejus uni lateri nimis aſſueſcens 'quoquo 
modo incurvetur, Simia, homo Sylveſtris, &c. Blaſ. Anat, Animal. 
Part, I, Cap. 6. de Cane ex Whartono, See here what Pliny hath 
7 alſo, Lib. II. Cap. 40. * 8 : In 
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2, As for ſuch Animals as do in another Manne 
breed up their Young, by finding out Food, any 
putting it into their Mouth, the Proviſion made i 
them br this Service, to ſtrike, catch, to pouch 
and convey their Prey and Food to their Youry 
(3b), is very conſiderable. And ſo is allo their S: 
gacity in equally diſtributing it among them, thy 
among many, all ſhall be duly, equally, andy 

good Order, fed, . 1 10% 
| 3. Ther 
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In the Elephant, the Nipples are near the Breaſt, by Reaa M 
theold One is forced to fuck her ſelf, and by the Help alle 
Trunk conveys the Milk into the Mouth of her Young, ik 
Phil, Tranſ. No. 336. | 5 
() For an Exemplification, I might name many Animih 
La ang — whoſe Parts are compleatly ſuited to ti 
ervice, - They are Characteriſticks of rapacious Birds, t 
haye aduncous Bills and Talons to hold tear; and ſtray 
brawny Thighs to ſtrike and — their Prey; as well wa 
ſharp piercing Sight to ſſ N it afar off. Raii Synopf, Maul 
Av. 5. 1, The Pelecane alſo might be here named, for it 
Prey B under its Bill and Throat, big enough to cor 
tain thirty Pints, 14, ibid. p. 122. And to name no more, the 
common Heron hath its moſt remarkable Parts adapted to thi 
Seryice; long Legs for wading, and a long Neck anſiweradi 
thereto to reach Prey; a wide, extenſive Throat to pouch it; 
Jong: Toes with ſtrong hooked Talons, (one of which is rt 
markably ſerrate on the Edge) the better to hold their Prey; 
a long ſharp Bill to ſtrike their Prey, and ſerrate towardst 
Point, with ſharp hooked Beards ſtanding backward, to hold 
their Prey faſt when ftruck; and laſtly, large, broad, coca 
Wings (in Appearance much too large, heavy, and cumber 
ſome for ſo ſmall a Body, but) of greateſt Uſe to enable them 
| to carry the greater Load to their Neſts, at ſeveral Miles Di 
| ſtance; as have ſeen them do from ſeveral Miles beyond me, 
| to 2 large Heronry above three Miles diſtant from me. 
| which I haye ſeen Plaiſe, and other Fiſh, ſome Inches long, F''*« 
| lying under the high Trees in which they build; and the cu 
rious and ingenious Owner thereof, D? Arre Barret, Eſq ; hath 
ſcen a large Ee! convey d by them, notwithſtanding the great T} 
Annoyance it gave them in their Flight, by its twiſting this 
Way and that Way about their Bodies. | 
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me WY 3+. There is yet another Inſtin& remaining, of 
an Much Animals as can ncither adminiſter Suck totheir 
en MW oung, neither lay them in Places affording Food, 
wc} por can convey and bring them Food, but do with 


heir Eggs, lay up Proviſions for their future Young, 


of dome what of this is reported of ſome Birds (cc); 
hy Mut I have my ſelf, with Pleaſure, frequently ſcen 
ume of the Species of Inſects to carry ample Pro- 


iſions into their dry and barren Cells, where the 
ave ſealed them carefully and cautiouſly up with 
heir Eggs, partly, it is like, for Incubation-Sake, 
Ind a as an eaſy Bed to lodge their Voung; but 
fly, for future Proviſion for their Young, in 
ar Nympha- State, when they ſtand in Need of 
00d (dd). 
(ce) This is reported of the American Oftrich, mentioned b 
_ n Phi, Tranſ, No. 89. which ſee Beol VII. 
a) Hornets, Waſps and all the Kinds of Bees provide Ho- 
ey ; and many of the Pſeudeſphecæ, and Ichneumon Waſps and 


hes, carry Maggots, Spiders, &c. into their Neſts ; of which 
ee above, Chap, 1 3. Note (c). 
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HUS I have, as briefly as well I could (and 
much more briefly than the Matters deſerved) 
liſpatched the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures. And now let us 
dauſe a little, and reflect. And upon the whole 
atter, what leſs can be concluded than that there 
is a Being Infinitely Wiſe, Potent, and Kind, who 
s able to contrive and make this Glorious Scene of 
Things, which I have thus given only a Glance of? 
7 S 4 ; For 
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For what leſs than Infinite, could Stock ſo vaſt of 
Globe with ſuch a noble Set of Animals ? All 
- contrived, as tominiſter to one another's Helpſc 
Way or other, and moſt of them ſerviceable ys 
Man peculiarly, the Top of this lower World, er 
who was made, as it were, on Purpoſe to obſery ſou 
and ſurvey, and ſet forth the Glory of the Infiriſſþm: 
Creator, manifeſted in His Works! Who! WheWor 
but the Great Gop could fo admirably provide 
the whole Animal World every Thing ſervice 
to it, or that can be wiſhed for, either to conſem 
its Species, or to miniſter to the Being or We. cc 
being of Individuals! Particularly, who could I 
ſo ſpacious a World, who could pleaſe lo lar: 
Number of Palates, or ſuit ſo many Palates wi 
great a Variety of Food, but the Infinite Conſens 
tor of the World! And who but the ſame Grit 
HE, could provide ſuch commodious Coatlig ©! 
for every Animal; ſuch proper Houſes, Ne/ts,and 
«agar fuch ſuitable Armature and Wes 
; ſuch Subtilty, Artifice, and Sagacit), i 
—_ Creature is —4 or 2 armed — furl 
ed with, to fence off the Injuries of the Weather, t 
reſcue it ſelf from Dangers, to preſerve it ſelf fron 
the Annoyances of its Enemies; and, in a Word 
to conſerve its Self, and its Species! What but ut 
Infinite Superintending Power could ſo equally 
Balance the ſeveral Species of Animals, and com 
ſerve the Numbers of the Individuals of eveij 
Species ſo even, as not to Oyer or Under-peoplW 


the Terraqueous Globe! Who, but the Infinite Wil 
Lokn of the World, could allot every Creature it 
moſt ſuitable Place to live in, the maſt ſuitabl 
Element to Breath, and Move, and AF in. And : 
. «lol 
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ho but HE could make ſo admirable a Set of 
ans, as thoſe of Reſpiration are, both in Land 
Water-Animals! Who could contrive ſo curi- 
det of Limbs, Joints, Bones, Muſcles, and 
eres, to give to every Animal the moſt commo- 
ous Motion to its State and Occaſions ! And to 
me no more, What Anatomiſt, Mathematician, 
orkman, yea, Angel, could contrive and make ſo 
ious, ſo commodious, and every Way ſo exqui- 
e a Set of Senſes, as the Five Senſes of Animals 
>; whoſe Organs are ſo dexterouſly contrived, 
© conveniently placed in the Body, fo neatly ad- 
ed, ſo firmly guarded, and fo compleatly ſuited 
every Occaſion, that they plainly ſet forth the 
pency of the Infinite Creator and Conſervator of 
e World. : 
So that here, upon a tranſient View ofthe Animal 
orld in General only, we have ſuch a Throng of 
Jories, ſuch an enraviſhing Scene of Things as 
ay excite us to Admire, Praiſe, and Adore the 
finitely, Wiſe, Powerful, and Kind CREATOR; 
condemn all At hei ſtical Principles; and with 
oly David, Pſalm xiv. 1. to conclude, That he 
in good Earneſt a Fool, that dares to ſay, There 
10 GOD, when we are every where ſurrounded 
ith ſuch manifeſt Characters, and plain Demon- 
ations of that Infinite Being. 
But in the next BOOK we ſhall ſtill find greater 
okens, if poſſible, when I come to take a View 
Animals in Particular, * 


0 . A SUR- 


Of the Particular 


Tribes of ANIMAL 


N the foregoing BOOK, having taken a Vie 
1 of the Things in common to Animals, my! 
ſineſs in the next, will be to inſpect the put 
cular Tribes, in order to give further Manitcltat 
ons of the Infinite Creator's Wiſdom, Power at 
Goodneſs towards the Animal World. 


ede WS E S * $5 
BOOK V. 

A SURVEY ff MAN, 
HE firſt Genus of Animals that I ſhall tak 
Notice of, ſhall be Man, who may juſt 
claim the Precedence in our Diſcourſe, 


aſmuch as GOD hath given him the Superiori 


in the Animal World; Gen. i. 26. Aud {a 
ul 
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, Let us make Man in ou Image, after our 
ikeneſs ; and let them hats Dominion over the 
» of the Sea, and over the Fowl of the Air, 
over the Cattle, and over. all the Earth, 
lover every creeping Thing that creepeth up- 
And as to Man, we have ſo excellent a Piece of 
orkmanſhip, ſuch a Microſcoſm, ſuch an Abridg- 
nt of the Creator's Art in him, as is alone ſuffi- 
nt to demonſtrate the Being and Attributes of 
DD. Which will appear, by conſidering the 
and the Body of Man. 


ee Gt Wet eg Uo we 
CHAP. IL | 
Of the Soul of M 4 N. 


Y Survey of Man, I ſhall begin with the Soul 
of Man, by Reaſon it is his moſt Noble 
(a), the Copy of the Divine Image in us (5), 
which we have enough to fill us with Admira- 
n of the Munificence, Power, and Wiſdom of the 
| | Infinite 
a) Fam verd Animam ipſum, Mentemque hominis, Nationem, Cen- 
m, Prudentiam, qui non divind curd perfecta eſſe perſpicit, n bis ip- 
rus mihi videtur carere. Cic. de Nat. Deor. I. 2. c. 59. 
(b) Senſum a Cæœleſti demiſſum traximas arce, 
Cajus egent prona, & terram ſpectantia : mundi 
Principio indul ſit communis Conditor, illis 
* Tantym Animas; nobis Animum quoque. | 
{1 Juven. Sat, xv. V. 144. 
Et cum non aliter poſſent mortalia fingi, ' 
| Adjunxit geminas, ile cum corpore lapſe 
0 Intereunt: bac ſola manet, buftoque ſuper tes 


70 Evolat, 
Claud. de 4 om Hon, 


Nam 


9 


268 Of Man's Su.. Book 
Infinite Creator (c), when we contemplatetheN 
ble Faculties of this our Superiour Part, the yy 
Reach and Compaſs of its Underſtanding, ther 
digious Quickneſs and MCAS of its Thou! 
the admirable Subtilty of its Invention, the ch 
manding Power of its Wiſdom, the great Depth, 
its Memory (a), and in a Word, its Divine J 
ture and Operations. 1 POM 

But I ſnall not dwell on this, tho' the Super 
Part of Man, becauſe it is the leaſt known, ( 


(e) Nam fiquis nulli ſecta addictus, fed libers ſententid renn 
fiderationem inierit, conſpicatus in tant carnium ac ſuccorum uin 
amam mentem habitare ; conſpicatus item & cujuſuis animal 
ſtructionem (omnia enim declarant Opificis Sapientiam) Meni, 
lomini ineſt, excellenti am intelliget, tum opus de partium utilitat, 
Prius exiguum efſe ſibi, videbatur, perfectiſſimæ Theologie verun yi 
cipium conflituet "que Theologia mults eft major atque pr «ftantin pn. 
Medicins, Galen de uſu Part. I. 17. c. 1. 
' (4) Among many Examples that I could give of Perſons 
mous for Memory, Seneca's Account of himſelf may bed 
Hane ¶ Memoriam] aliquands in me floruiſſe, ut non tantum ad it 
ſufficeret, ſed in miraculum uſque procederet, non nego. Nam © 0 
nominum recitata, quo ordine erant dia, reddebam : & ab bis u 
audiendum praceptorem noſtrum convenerunt, ſingulos verſus à ſit 
datos, cbm plures quam 200 efficerentuy, ab ultimo incipiens uſſu O 
primum recitabam. After which, mention is made of the g 
Memory of Latro Porcius ( cbariſſimi mibi ſodali s, Seneca callshin 
who retained in his Memory all the Declamations he l 
ever ſpoken, and never had his Memory fail him, not 
much as in one ſingle Word. Alfo, he takes Notice of 0 
Ambaſſador to the Romans, from King Pyrrbus, who in 0! 
Day had fo well learn d the Names of his Speator, i 
peſtero die nouus homo & Senatum, & omnem urbanam circunfi# 

natui plehem, nominibns ſuis perſalutavit, Senec. controve!l 
1, init. Vid. quoque Plin. I. 7. c. 24. where he alſo adds 
ther Examples, viz, Cyrus rex omnibus in exercitu ſuo militius, 
mina reddidit; L. Scipio populo Rem, Mitbridates 22 gentium ' 
tet idem linguis jura dedit, pro concione ſingulas fine interpret? affe 1 
Charmidas (ſen potius Carneades) u quis exegerai volumiva ve 
09 me 

e) H 


* 
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fe are two Things 1 cannot eaſily paſs by, be- 
uſe they manifeſt the eſpecial Concurrence and 
fien of the Infinitely Wiſe Creator, as having a 
ticular and neceſſary Tendency to the Manage- 
#t and good Order of the World's Affair. The 
I. Of which is the various Cenii, or Inclinations 
Men's Minds to this, and that, and the other 
ſmeſs (e). We ſee how naturally Men betake 
-mſelves to this and that Employment: Some 
light moſt in Learning and Books, ſome in Divi- 
ty, ſome in Phyſick, Anatomy and Botany, ſome 
Critical Learning and Philology, ſome in Ma- 
-maticks, ſome in Metaphyſicks, and deep Re- 
urches; and ſome have their Delight chiefly in 

echanicks, Architecture, War, Navigation, Com- 
Xrce, Agriculture; and ſome have their Inclina- 
ns lie even to the ſervile Offices of the World, 
dan hundred Things beſides. | , 94 
Now all this is an admirably wiſe, as well as moſt 
ceſſary Proviſion, for the eaſy and ſure tranſacting 

e World's Affairs; to anſwer every End and Oc- 
ſion of Man, yea, to make Man helpful to tlie 
dor helpleſs Beaſts, as far as his Help is needful 
them; and all, without any great Trouble, Fa- 
gue, or great Inconvenience to Man; rather as 2 


Plea- 
(e) Diverſis etenim gaudet natura miniſtris, 
Ut feeri diverſa queant ornantia terras, 
Nec patitur cunctos ad eandem currere metam, 
Sed varias jubet ire vias, varieſque labores 
* Suſcipere, ut vario cultu fit pulchrior orbis. 
ö Paling. in Scorp. 


Ob roc 3 Tev7:004 ͤ Gad xapierra Sifu: 
ego'y, &c, Ita non omnibus hominibus ſua doza dat Deus, ne- 
te bonam indolem, neque prudentiam, nec eloguentign: : alius namque 
| n wy unltien: 
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Pleaſure and Diverſion to him. For ſo far it; 71 
14 Toil; that the greateſt Labours ( 


22 become plea 
— — . 


. 3 and whoſe d. 

on — —— im forward, and hu 1 
under-all — and carrieth | 

through every Obltack, tothe End of bis F 


and Deſires. 
II. The next is, The inventive Power of Mu 
Soul (g). Under which I might ſpeak of mv 
Things; but I ſhall take Notice only of 'T wo, vio: 
cauſe they manifeſt the particular Concern an 
geney of the Infinitely Wiſe Creator, The 

1. Is, That Man's Invention ſhould rexij 
ſuch a great Variety of Matters; that it ſhould 
upon every Thing that may be of any Uſe, eit 
to himſelf, or to Human Society; or, that may aſt 
Ways promote (what in him ies,) the Bente 
this lower Part of the Creation. 

For the Illuſtration of this, I might take a Vin 
of all the Arts and Sciences, the Trades, yea, t 


a Tools they perform their Labours , and Cn 
trivance 


onltum babet — ſed Deus formam — ornat, 87. th 
mer Odyſ. 8. The like alfo in Niad, 1, I3. 
Although Slomon declares, Eccleſ. xii. 12, That mud 
is a Wearineſs to the od yet we ſee with what Pleaſure a 
Afiduity many apP themſelves to it. Thus Cicer tel 
Cato, whom he c 15 found in Lucullus Library, Ai. Ca 
nem vids in Bibliotbecd Jon multis circumfuſum Stoicorum lui 
Erat enim, ut ſcis, in eo inexhauſta aviditas legendi, nec ſatiari 1998 
rat : quippe ne reprebenſionem quidem wvulgi inanem reformidans, 
ipod curid ſoleret legere ſæbe, dum ſenatut cogeretur it Helw 
broruem ———videhatur, Cicer. de finib, I. 3. c. 2. 8 
g) Mentem hominis, quamvis eam yon villas, ut Deum non u. 
tamen ut Deum agnoſcis ex operibus ejus, fro ex ni rerum, S. | 
ventione, & celeritate motiis, us pulchritudine virtutis vim #9 


nam mentis agneſoito. Cicer. Tuſc. Queſt, I. 1. Cr 29. 
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ances with, as numerous as their Occaſions and 
ntrivances are various. Indeed, What is there 
t falleth under the Reach of Man's Senſes, that 
doth not employ to ſome Uſe and Purpoſe, for 
World's Good ? The celeſtial Bodies, the Sun, 
Moon, with the other Planets, and the fix d 
rs, he employs to the noble Uſes of Aſtronomy, 
wigation and Geography. And, What a noble 
umen, what a vaſt Reach muſt the Soul be en · 
w'd with, to invent thoſe curious Sciences of 
ometry and Arithmetick, both Specious, and in 
Imbers; and thoſe nice and various Inſtruments; 
de uſe of by the Geometrician, Aſtronomer, Ge- 
apher and Sailor? And laſtly, What a wonder- 
Sagacity is ſhewn-in the Buſineſs of Opticks, and 
icularly in the late Invention of the Teleſcope; 
jerewith new Wonders are diſcover d among 
a's Works, in the Heavens, as there are here on 
th, with the Microſcope, and other Glaſſes. 
And as for this lower World, What Material is 
re to be found; what kind of Earth, or Stone, 
Metal; what Animal, Tree, or Plant, yea, e- 
M8" the very Shrubs of the Field; in a Word, what 
all the excellent Variety, the Creator bas fur- 
Wh'd the World with, for all its Uſes and Occaſi- 
s, in all Ages; what, I ſay, that Man's Contri- 
„ce doth not extend unto, and make ſome Way 
other advantagious to himſelf, and uſeful for 
wauilding, Cloathing, Food, Phyſick, or for Tools or 
Pienſils, or for even only Pleaſure and Diverſion ? 
But now conſidering the great Power and Ex- 
nt of Human Iavention, - 
2. There is another Thing, that doth farther de- 
k«ponlirate the Super-intendence of the Great Crea- 
tor, 


Mm > TO 
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tor, and. Conſervator of the World; and that 
That Things of great, and abſolutely neceſſary U 
have ſoon; and eaſily occurr'd to the Invention 
Man; but Things of little Uſe, ot very dangem 
Uſe, are rarely and ſlowly diſcover d, or ſtill uty 
y undiſcover d. We have as early as the Moſziq 
iſtoty, an Account of the Inventions of the my 
uſeful Crafts and Occupations : Thus Gen. iii. 
Adam was ſent forth from the Garden of Ede 
zy Cod bimſelf, to till the Ground. And int 
next Chapter, his two Sons Cain arid Abel; i 
one was of the ſame Occupation, a Tiller of H 
Ground; the other a Keeper of Sheep (4). Andi 
Poſterity of theſe, are in the latter End of Ger,n 
recorded, Jabal; 20 have beenthe Fat her of ſul 
as dwell in Tents (i); i. e. He was the Tot: 
ef Tents, and pitching thoſe moveable Houlsi 
the Fields, for looking after, and depaſturing tie 
Cattel in the Deſarts, and uncultivated World 
Tubal- Cain zvas an Inſtruttor of every Artift 
in Braſs and Iron (), or the Fitſt that founda 
the Art of melting, and malleating (I) MetalWn 
and making them uſeful for Tools, aud other n 
ceſſary Implements. And his Siſter Naum 
whoſe Name is only mention'd, is by ſome tho 
to have been the Inventor of Spinning and Clout 
ing: Yea, the very Art of Muſick is thus early al 
bed to Jubal (mn); ſo indulgent was the Cre 


) 


I; 


(b) Gen, iv. 2. | 
(i) Verſ. 20, 
(9 Verſ. 22, + " —_— 
) Tove, the LXX call him, i. e. A Worker wn 
an e | 
(n) Verſe, 21. 00% Alchou 
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pirits, and to entertain and pleaſe Mankind. But 
r Things of no Uſe, or but little Uſe, or of per- 
cious Conſequence; either they have been much 
ter thought of, and with great Difficulty, and 
haps Danger too, brought to paſs; or elſe they 
Il are, and perhaps will always remain, Exerciſes 
the Wit and Invention of Men. 

Of this we might give divers Inſtances: In Ma- 


chanicks 


(n) 2 the Quadrature of the Circle, hath in former 
ges exercisꝰ 


d fince the Middle of the laſt Century ; when in the Year 
57, thoſe very ingenious and great Men, Mr. William Neile, 


the ſame Year, geometrically demonſtrated the Equality of 
e Curves to a ſtrait Line. Soon after which, others at 


g afterwards, this was brought under an analytical Calcalus : 
be firſt Specimen whereof, that was ever publiſh'd, Mr: 
reator gave in 1688, in a Demonſtration of my Lord 
owmker's Quadrature of the Hyperbola, by Dr. Wallifs Reduc- 
dn of a Fraction, into an infinite Series by Diviſion: But 
e penetrating Genius of Sir Iſaac Necuten, had diſcover d a 
ay of attaining the Quantity of all quagriple Curves analy- 
ally, by his Method of Hurions, ſome Time before the 
ar 1668, as I find very probable from an Hiſtorical Ac- 
unt, in a long Letter of Mr. Collins, written in his own 
and, and ſent to Richard Townley, Eſq; of Lancaftire, whoſe 
pers are in my Hands. In that Letter, Mr. Collins ſaith, 
hat in September 1668, Mr. Mercator publiſs/d bis L. axith- 
dtechnia, one of which he ſoon ſent to Dr. Barrow, who thereuben 
t him. up ſome Papers of Mr. Newton's, now Bir Laac 3] by 
ich, and former Communications made. thereof by the Author, to the 

etor ; it appears that the ſaid Method was invented ſome Years be- 

re, by the ſaid Myr. Newton, and generally apply d. And then he 
us on to give ſome Account of the Method; what it per- 

rms in the Circle, &c, what Mr. Gregory had done in that 
nd, «obo intended to publiſo ſomewhat in Latin about it, but <auld 


tho | * not 


p find a Means to divert Melancholy, to cheer the 


ematicks, about ſquaring the Circle (2); in Me- 


| ſome of the greateſt mathematical Wits; yet 
thing has been done in that Way ſo. confiderable, as in, 


1 my Lord Breanker, and Sir Chriſtopher Wren afterwards, 


me, and Abroad, did the like in other Curves. And not 
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chanicks (o), about the Art of Flying; and 
Navigation, about finding the Longitude. The 
Things, although ſome of them in Appearance i; 
nocent, yea, perhaps very uſeful, yet remain f 
the moſt Part ſecret ; not becauſe the Diſcovery 
moſt df them is more impoſſible, or difficult than 
many other 'Things, which have met with a Di 
covery ; nor isit for want of Man's Diligence ther 
in, or his careful Purſuit and Enquiry after then 
(for perhaps, nothing already diſcover d hath ha 
more eagerly ſought after ;) but with much ben 
Reaſon, (I am ſure with greater Humility and 
deſty,) we may conclude it is, becauſe the Infinit 
ly Wile Creator, and Ruler of the World, hathbe 
- pleas'd to lock up theſe Things from Man's Und 
ſtanding andInvention,for ſome Reaſons beſt kom 
to Himſelf, or becauſe they might be of ill Conk 
quence, and dangerous amongſt Men. 

As in all Probability the Art of Flying would 
particularly be: An Art which in ſome Caſes migi 
be of good Uſe, as to the Geographer and Philo 
pher ;- but in other Reſpe&s, might prove of da 
gerous and fatal Conſequence: As for Inſtance, N 
putting it in Man's Power to diſcover the Sect 
of Nations and Families, more than is conliſtet 

| | | Will 


1 
9 
19 


= 


not anticipate Mr. Newton, the firft Inventor thereof ; with mud 
more of this Nature. The Deſign, I find, of that indefa 
gable Promoter of Mathematicks, Mr. Collins, was to acqua 

Mr. Townky, in his Letter, with what had been done; d 
to get the Aſſiſtance of that * Gentleman, towar 
the compleating a Body of Algebra. 

(9) do not mention here the perpetua / Motion, which hat 
exercis d the mechanical Wits for many Ages; becauſe it 
Thing impoſſible, if not a Contradiction: As the befort 
commended Dr. Clarke aſſerts in Rebaul. Phy/, p. 1 33 ) Grey 
— ? 
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ith the Peace of the World, for Man to know; 
y giving ill Men greater Opportunities to do Miſ⸗ 
hief, which it would not lie in the Power of o- 
ers to prevent; and, as one () obſerves, by mak 
g Men leſs ſociable: For upon every true or 
falſe Ground of Fear, or Diſcontent, and othet 
Occaſions, he would have been fluttering away 
to ſome other Place; and Mankind, inſtead of 
cohabiting in Cities, would, like the Eagle, have 
built their Neſts upon Rocks“. 

That this is the true Reaſon of theſe Matters, is ma- 
Wicſt enough from Holy Scripture, and Reaſon (4 
ſogives its Suffrage thereto. 'The b ex- 
eſly tell us, That every good Gift, andevery per- 
7 Gift,is from above, and comerh down from the 
ather of Lights, St. James i. 17. Solomon, Prov. 
6. faith, The Lord giveth Wiſdom ; out of his 
out h cometh Knowledge and Underſtanding. 
nd Elihu is very mas, Fol xxxii. 8. But there 
a Spirit in Man, and the Inſpiration of the 
mighty giveth them Underſtanding, vel 2ay* 
weropis ic # dP once, as the LXX render it, The 
ſpiratus,the Aflatus of the Almighty; is their 
ſtructor, Miftreſs or Teacher. And in Scrip- 
e, not only the more noble, ſuperiour Acts of 
Niſdom or Science; but much inferiour alſo, beat 
e Name of Wiſdom, Knowledge and Under- 
Wanding, and are aſcrib'd unto GOD. "Tis well 
own that Solomon's Wiſdom is wholly aſcrib'd 


Wnto GOD ; and the Wiſdom and Underſtanding 


hich GOD is ſaid to have given him, 1 Kings 
| 1. 


) Grew's Coſmol, Sacr, L 1. 7 5. 8, 434 
7) Nemo igitur vir magnus ſine aliquo afflaty divino unquan futt- 
IC, de Nat. Deor. J. 2. c. 66. IT". (r) Loypt; 


loſophy, in Poctry, and probably in Aſtronomy 


1 — 


for Wiſdom and Might are his.----- He gicul 


iv. 29. is particularly ſet forth in the followin 
Verſes, by his great Skill in moral and natural p- 


Geometry, and ſuch other of the politer Sciency 
for which Agypt, and the Eaſtern Nations wen 
celebrated of Old (): And Solomon's Miſan 
excelled. the Wiſdom of all the Children of th 
Eaſt Country, and all the Wiſdom of gy 
For he was wiſer than all Men, than Ethan, Ys 
Aud he ſpake 3000 Proverbs : And his Sug 
were 1005. And he ſpake of Trees, from 

Cedar to the Hyſſop of the Wall, (i. e. of all u 
of Plants ;) alſo of Beaſts, Fowl, creeping T hin, 
and Fiſhes. So likewiſe the Wiſdom of Dani 
and his three Companions, is aſcrib d unto C00 
Dan. i. 17. As for theſe four Children, Godgan 
them Knowledge, and Skill in all Learning ard 
Wiſdom ; ſi Daniel had Underſtanding in al 
Vifions and Dreams. And accordingly in th 
next Chapter, Daniel acknowledgeth and pri. 
ſeth God, cer. 20, 21. Daniel anſwered and ſail 
Bleſſed be the Name of God for ever and eri, 


Hifaom unto the Wiſe, and Knowledge to thi 
that know Underſtanding. But not only Skill 
the Superiour Arts and Sciences; but even in Mu 
more inferiour mechanick Art, is call'd by the ſand, 

Names 


(r) zypt, and ſome of the Eaſtern N ations, are celebrate 
for their Skill in polite Literature; both in Scripture a 
profane Story: Fob was of thoſe Parts; ſo were the Zopel ai 
Mg yer, the Brackmans and Gymnoſophiſts, Moſes and Daniel hat 
their Education in theſe Parts: And Pythagoras, De mocriti 


and others, travell'd into theſe Parts for the Sake of the 
Learning, | 


(:) 5 
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Names, and aſcrib'd unto GO D: Thus for the 
orkmanſhip- of the Tabernacle, Zxod:;x8xi; 2. 
3 Ser. 6. See, Thave called Bezaleel; aud I har 
glad him with the Spirit of God, in Wiſdom, 
nd in Underſtanding, and in all Mamner- of 
Porkmanſbip: To'deviſe cunning Works, to wort. 
Gold, Silver and Braſs; and in cutting of 
ones, 20 ſet them; and in carving of Timbef, to 
pork: in all Manner of Workmanſhip.- So the 
pinfters; Weavers, and other Crafts-people, are 
Wall'd wiſe-hearted, Exod. xxxiv. 10, 25; and o- 
her Places. And in Exod. xxxvi. 1, &c. the LORD 
(aid to have put this Wiſdom in them, and Un- 
rſtanding to know how-to work all theſe Man- 
r of Works, for the Service of the Sanctuary. 
Ind laſtly, to name no more Inſtances, Hiram the 
hief Architect of Solomon's Temple, is in 1 Kings 
i. 14. and 2 Chron. ii. 14. call d a cunning Man; 
lled eit hh Wifdom and Underſtanding, to work 
Gala, Silver, Braſs, Iron, Stone, Timber, 
Purple, Blue, fie Liunen, aud Crimſon; alſo 


Wi graue; and find out every Device which 
l mild be put to him. — OR 
un Thus doth the Word of God, aſcribe the Contri- 


ances and Crafts of Men, to the Agency, or Influ- 
nce of the Spirit of God, and upon that of Man. 

And there is the ſame Reaſon for the Variety of 
Tent, or Iucliuatious of Men alſo ; which from 
aWie ſame Scriptures may be concluded to be a De- 
„ation, and Tranſaction of the ſame Almighty 
11, F-2v<rnour of the World's Affairs. And who in- 
deed but HE, could make ſuch a Divine Subſtance, 
thefendow'd with thoſe admirable Faculties, and Pow- 
or. rs, as the rational Soul hath ; a Being to bear the 
| 1 Great 
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Great Creator's Vicegerency in this lower World, 
to employ the ſeveral Creatures; to make Ute oi 
the yarious Materials; to manage the grand Buß. 
neſſes; and to ſurvey the Glories of all the viſib 
Works of God? A Creature, without which thi 
lower World would have been à dull, uncouth 
and deſolate kind of Globe. Whe, I ſay, or win 
leſs than the Infinite GOD, could make ſuch; 
rational Creature, ſuch a Divine Subſtance as th 
Soul ! For if we ſhould allow the As hei ſt any of li 
nonſenſical Schemes, the Epicurean his fortuitoy 
Concourſe of Atoms, or the Cartefian(s) his crat-f 
cd Matter put in Motion; yet with what tolerbl; 
Senſe could lie, in his Way, produce ſuch a D-WF®' 
yine, thinking, ſpeaking,” contriving Subſtance u 
the Soul is; endow'd exactly with ſuch Facultit 
Power, and Diſpoſitions as the various Necelltic 
and Occaſions of the World require from uct a 
Creature ? Why ſhould not rather all the Acts, the o 
Diſpoſitions and Contrivances of ſuch a Creature a 
Man, if made in a mechanical Way, and not _ 
AJAY "Wig > III? trix 


pf 


(5s) As we are not to accuſe any falſy; ſo far be it fron 
me to detract from ſu great a Man as Monſieur, Cartes vpe. 
Whoſe Principles, although many have perverted to atheiſt- 
cal Purpoſes, and whoſe Notions have, ſome of them, but an 
ill Aſpect; yet I am unwilling to believe he was an aſs in 
ſince in his Principia Philoſephiz, and other of his Works, be 
vindicates himſelf from this Charge ; and frequently ſhews 
2 a great Reſpect for Religion: Beſides, That man 
of his ſuſpicious Opinions are capable of a favourable Inter 

retation, which will make them appear in a better Form 

Thus when he diſcardeth fra! Cauſes from his Philoſophy it 

is not a' Denial of them; but only excluding the Confide!i 

tion of them, for the Sake of free philoſp Pifin ; it being 

the Buſineſs of a Divine, rather than a Philoſopher, to tres „ 
(t) For 


of them. 


riv'd by God, have been the ſame ? Particularly, 
hy ſhould he not have hit upon all Contrivances 
pf equal Uſe, early, as well as many Ages fince 2 
hy not that Man have effected it, as well as 
his, ſome thouſands of Years after 2 Why alſo 
bould not all Nations, and all Ages (), improve 
| 5 in 


e) For Ages of Learning and Ignorance, we may compare 
de preſent, and ſome of the Ages before the Reformation. 
he laſt Century, and the few Years of this, have had the 
appineſs to be able to vie with any Age for the Number of 
zarned Men of all Profeſſions, and the Improvement made 
all Arts and Sciences; too many, and too well known to 
eed a Specification. | 
But for Ignorance, we may take the ninth Age, and ſo 
lown to the Reformation ; even as low as Queen Elizabeth, 
though Learning began to flouriſh ; yet we may gueſs how 
atters ſtood, even pnong the Clergy, by her 53 bnun#, No. 
$59. Such as are but mean Readers, bad peruſe over before, once or 
wice, the Chapters and Homilies, to the Intent they may read to the 
ter Underſtanding of the People, the more Bucourage ment of Godli- 
eſs, Spar. Collect. p. $2. But this is nothing, in compariſon 
o the Ages before, when the Monk ſaid, Græcum non eff legi ; 
vr as Eſpenceus more elegantly hath it, Grece n8ſe ſuſpectum 
Hebraice prope Hæreticum. Which Suſpicion, (ſaid the learned 
akewil,) Rhemigins, ſurely was not guilty of, in commenting 
pon difamatus, 1 Theſſ. i. 8. who Kich, that St. Paul ſome- 
hat improperly * that for divulgatus, not being aware that 
dt, Paul wrote in Greek, and not in Latin. Nay, ſo great was 
heir Ignorance, not only of Greek, but of Latin too, that a 
Prieſt baptiz'd in nomine Patria, & Filia, Spiritua ſanta, Ano- 
her ſuing his Pariſhioners for not paving his Church, prov'd 
It from Fer. xvii. 18. Paveant illi, non paveam ego. Some Di- 
ines in Eraſmus's Time, undertook to prove Hereticks ought” 
to be burnt, becauſe the Apoſtle ſaid, Hereticum devita, Two 
ryars diſputing about a Pluraliry of Worlds, one prov'd it 
from Annon decem ſunt facti mund:? The other reply'd, « Sed ubi 
unt novem? And notwithitanding their Service was read in 
Latin, yet ſo little was that underſtood, that an old Prieſt in 
Hen. VIII. read Mumpſi mus Domine, for Sumpſimus: And being 
admoniſh'd of it, he faid, he had done ſo for thirty Years, 
and would not leave his old Mumpfimus for their new Sumpſi- 
un. Vid. Hakew, Apel, 3. e. J. ſect. 2. 
| ＋ 4 (% There 


rn = & &- 


a} =. BB ww it 


Hae. I. Of Man's Invention. 279 


© *.Y = 2 4 
_— m4 — F 1 99 — * 
. — - . — 
IX SIE 


— * 4 — 
12 » . bs * 
3 "or 
— 


Mr 


MF 
2 On 


” Sow. > 4 
— EP, I 
- - * 
8 
- 


— 


- —_— — 


c- 


— ** N — . | = : of . 4 
r . S — 


| 
| 
| 
| 
| 
| 


280 Of Man's Invention. ; Book V H 
in every Thing, as well as this, or that Age, viſe 
Nation (2) only > Why ſhould the Greeks, the 
rabians, the Perſtans,or the Agyptians of old i 
far exceed thoſe of the ſame Nations now ? Wh 
the Africans and Americans ſo generally ignorag 
and barbarous, and the Europæus, for the mol 


part, polite and cultivated, addicted to Arts uf 
— Ho could it come to paſs, that th 


9 . # 89 x * - * . 
ak. * * — c — 
— —— ——— \ —_— — 
” 4 
a 4 . 1 * 


() There is (it ſeems) in Wits and Arts, as in all Things beſ 
kind of circular Progreſs : They have their Birth, their Growth th 
Flogriſping, their Failing, their Fading; and within a while qu 
#heir Reſurrefion, and Reftouriſting again. The Arts flouriſelſn 
a long Time among the Perſians, the Chaldzans, be Ægyptim 
But afterwards the Grecians got the Start of them and ut 
now become as barbarous themſelves, as formerly they t 
ſteemed all beſides themſelves to be. About the Birth « 
Chriſt, Learning began to flouriſh in Itah, and ſpread all det 
Chriſtendom ; till the Goths, Huns, and Vandals, ranſacked the 
Libraries, and defaced almoſt all the Monuments of Anti 
quity: So that the Lamp of Learning ſeemed to be put ou 
or near the Space of 1000 Years, till the firſt Manfor, Kin” 
of Africa and Spain, raiſed up, and ſpurred forward the 4% 
bian Wits, by great ni and Encouragements. After. 
ards Petrarch opened ſuch Libraries as were undemoliſhed 
& was feconded hy Beccace, and Folm of Ravenna, and ol 
after by Aretine, Philelphus, Vala, &c. And thoſe were follow BW: 
ed by. ZEneas Slvius, Angelus Politianus, Hermolaus Barbarus, Mit 
filius Ficinus, and Job. Picus of Mirandula, 'Thefe were backel 
by Rud. Agricola, Reucline, Melanct kon, Foach, Camerarins, Ii 
pblazins, Beat. Rhenanus, Almaines: By Eraſmus of Rottercan, 
Vives a Spaniard ; Bembus, Sadeletus, Eugubinus, Italians : Tm 
bus, Muretus, Ramus, Pithæus, Budeus, Amid, Secaliger, F rench 
men ; Sir Tho, More and Linaker, Engliſhmen. And abou 
this Time, even thoſe Northern Nations yielded their gre# 
Ven; ;Denmark yielded Olans Magnus, Holfter, Tycho Brabr, and 
Hemingius; and Poland, Hoſius, Frixius, and Crumerus. But t 
name the Worthies that followed theſe, down to the preſc 
Time, would be endleſs, and next to impoſſible, See there 
fors Hakexyi#'s Apoleg, I. 3. c. 6, ſect. 2. 000 D 
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re of the Magneto), Printing (x), Clocks (5), 
Wan Wr. 0 4 ; | | Teleſcopes 


() Dr. Gilbert, the moſt learned and accurate Writer on 
2 Magnet, ſnews, That its Attractive Virtue was known as 
fly as Plato and Ariſtotis; but its Direction was a Diſcovery 
later Ages. He faith, Superiori £v0 300 aut 400 labentibus 
1% Motus Magneticus in Boream S Anſtrum repertus, aut ab be- 
but rurſus recognitus fuit. De Mag. I. 1. c. 1. But who the 
py Inventer of this lucky Diſcovery was, is not known. 
ere is ſome, not inconſiderable, Reaſon, to think our fa- 
dus Countryman, Rog, Bacon, either diſcovered, or at leaſt 
w of it. But for its Uſe in Navigation, Dr. Gilbert ſaith, 
regno Neapolitano  Melphitani omnium primi (uti ferunt) pyrident 
chant nautican, —=—edo#i d cive' quodam Fol. Gola, A. D. 
po, ibid. If the Reader hath a mind to ſee the Argu- 
nts for the Invention, being as old as Solomon's or Plautys's 
me, or of much younger Date, he may conſult Hakewi/, 
c. 10. ſect. 4. or Purchas Pilgr. I. x. c. 1. ſedt. 1. ne 
Is to the Magnetick Variation, Dr. Gilbert attributes the 
ſcovery of it to Sbaſtian Cabott. And the Inclination, of 
pping of the Needle, was the Diſcovery of our ingenious 
Norman. And laſtly, The Variation of the Variation, 
s firft found out by the ingenious Mr. H. Gellibrand, Aſtr. 
pf. of Greßam-Col. about 1634. Vid. Gallibr. Diſc. Math, on 
Variation of the Mag. Need, and its Variat, Anno 1635. 

But fince that, the before-commended Nr. Halley, having 
merly, in Phileſ. Tranſ. No. 148, and 195, given a proba- 


1, Hypotheſis of the Variation of the Compaſs, did in the 
fear 1700, undertake a long and hazardous Voyage, as far as 
bel ele near the South Pole, in order to examine his ſaid Hy- 


theſis, and to make a Syſtem of the Magnetical Variations : 
hich being ſoon after publiſhed, has been fince abundantly 


U firmed by the French, as may be ſeen in ſeveral of the late 
gers de Phyſique & de Mathematique, publiſh'd by the French 
; ademie des Scrences, 


To theſe Diſcoveries, I hope the Reader will excuſe me, 
madd one of my own, which I deduced ſome Years ago, 
nome magnetical Experiments and Obſervations I made; 
ich Diſcovery I alſo acquainted our Royal Society with 
e time fince, viz. That as the common, horizontal Nee- 
is continually varying - and down, towards the E. and 
ut ul. ſo is the Dipping-Needle varying up and down, towards 
en fromwards with the Zenith, with its Magnetick Tenden- 
_ deſcribi a Circle round the Pole of the World, as 1 

nceive, or ſome other Point. So that if we could procure 
D. à Needle 
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cut in Wood before, firſt in whole Blocks, and after want 


manibus, bina ſuſcipiens, carum ſcil, & cenvexum, unum & 
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Teleſcopes (2), and an hundred Things beſid, 
Fas eſcape the Diſcovery of Archimedes, iM 


_ * 


a Needle ſo nicely made, as to point exactly according ty 
Magnetick Direction, it would, in ſome certain Numbe: 
Years, deſcribe a Circle, of about 13 gr. Radius round 
Magnetick Poles Northerly and Southerly. This I hay 
ſeveral Years ſuſpected, and have had ſome Reaſons in 
too, which I mentioned three or four Years ago at a Me 
of our Royal Society ; but I have not. yet been ſo hapy 
procure a tolerable good Ro or other p 
one to my Mind, to bring the Thing to ſufficient Teſt ol 
perience; as in aſhort Time I hope to do, having latchh 
a Contrivance that may do the Thing. 
e) It is uncertain. who was the Inrenter of the At 
Priming, every Hiſtorian aſcribing the Honour thereof ul 
own City or Country. Accordingly, ſome aſcribe the lu 
tion of it to Fobn Guttenburg, a Knight of Argentine, th 
2449, and ſay, that Fauſtus was only his Aſſiſtant, Bri 
aſcribes it to Laurence Fobn, of Haerlem, and ſaith, ft 
Fauſt, ftole from him both his Art and Tools. And tonan 
no more, ſome attribute it to Fohn Fu or Fauſt, and Pali - 
Schoeffer (called by Eu, in ſome of his Imprimaturs, Pet, H 
neſhem puer meus,) But there is now ta be ſeen at Lana 
Book or two printed by Lau. Koſter, before any of theſe, 
in 1430, and in 1432, (See Mr. Ellis“: Letter to Dr. Tyſon, 
Phil, Tranſ. No, 286.) But be the firſt Inventer who it i 
there is however great Reaſon to believe, the Art rec 
reat Improvements from Fauſt, and his Son-in-Law S 
the latter being the Inventer of metalline Types, which wt 


fingle Types or Letters. See my learned Friend Mr. 

ys Obſervations, in Pbiloſ. Tranſ, No. 288, and 310. 
Concerning the Antiquity and Invention of C 

Chock-Work, I refer the Reader to a little Book, called 


Artificial Clock-Maker, Chap. 6. Where there is ſome Ac, ! 
of the Ancients Inventions in Clock-Work, as Archin" le, 
Sphere, Creſibius's Clock, &c. | kin 


(z) The Invention of Teleſcopes, Hieron, Srturus gires 
Account of, Prediit Anno 1609, Sew Genius, ſeu alter vir 


incognitus, Hollandi ſpecie, qui Middleburgi in Zelandia conven't . b 
Lipperſein—— Fuſſt perſpicilla plyra tam cava quam congexs, © ng 
Condicto die rediit, abſolutum opus cupiens, atque ut ftatim habw't 


bl 
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imander, Anaximenes, Poſidoni us, or other 
t Virtuoſo's of the early Ages, whoſe Contri- 
ces of various Engines, Spheres, Clepſydræ, and 
er curious Inſtruments are recorded (aa)? And 


| admovebat, & ſenſom dimovebat ſive ut punfum concursus, ſive 
nificis opus probaret, poſtea abiit, Artifex, ingenii minime expers 

wit atis curioſus cœpit idem facere & imitari, &c. Vid. Muſ: 
tm. I. 4. c. 7. | noone VN * Ic 

za) Among the curious Inventions of the Ancients, 4rchy- 
s Dov! was much famed ; of which Aul. Gedius gives this 
ount: Seripſerunt Simulachrum Columbe & ligno ab Archyt# ra- 
pad diſciplinaque mechanics fatum, volilſſe : Ita erat ſciliced 
mentis ſuſpenſum, & aur ſpivitts inclusd atgue occultd cencitum. 
R, Attic. I. 10. c. 12. The ſame eminent Pythagorean 
loſopher (as Fawrinus in Gellius calls him) is by Herace ac- 
ted a noble Geometrician too, Te maris & terra, numero- 
carentis arenæ Menſorem Archyta, Among the reſt of his 
ntions, Children's Rattlesare aſcribed to him. Arifotle calls 
m *AgyvTe i, Polit, 8. i. e. Archytas's Rattle, And 
genannt, the Grammarian, gives the Reaſon of his Inven- 
„ Af xu r TAMQCTeyYY ink re, &c. That Archytas's Rattle 
to quiet Children ; for he having Children, contrived the Rattle, 
b be gave them to prevent their [tumbling, $1a8aMwv el] other 
or alout the Houſe, " 

To theſe Contrivances of Archytas, we may add Regiomon- 
i's Wooden Eagle, which flew forth of the City aloft in the Air, 

the Emperor a good Way off, coming towards it, and having ſaluted 
, return'd again, waiting on him to the City-Gates, Alſo his 
, which at a Feaſt flow forth of his Hands, and taking 4 

nd, returned thitber again, Vid. Hakewil, ub, ſupr. c. 10. 


* 
u to other Inventions of the Ancients, ſuch as of Let- 
„ Brick and Tiles, and building Houſes, with the Saw, 
le, and Plumber, the Lath, Augre, Glue, &c, alſo the 
king Braſs, Gold, and other Metals; the uſe of Shields, 
ords, Bows and Arrows, Boots, and other Inſtruments 
War ; the "ye Harp, and other Muſical Inftruments ; 
building o Ships and Navigation, and many other 
ings beſides ; the Inventers of theſe (as reported by An- 
Wt Heathen Authors) may be plentifully met with in Plin, 
. Hiſt, J. J. e, 56. 
« _ Byt 
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paſt lies ſo emin$"* 
for polite Literature, for Diſcoveries and Impro fr 
ments in all curious Arts and Buſieſſes (peru 
beyond any known Age of the World; why cam tic 
it, Hay) diſcover thoſe hidden Quæſita, whichm 


« +8 


the moſt conſidetable of thoſe Works of Men, þ 
ſome remarkable 'Franſa&tions of his Provided 
or by ſome great Revolution or other happenny 
in the World thereupon. ' Of this I might i 
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But in this Account of Pliny we may obſerve whence th 
Ancients (even the Romans * es in ſome meaſure) tu 
their Accounts of thèeſe Matters, viz. from the fabulous Gm 
who were fond of aſcribing every Thing to themſelves. 1 
Truth is (ſaith the moſt r Filing fleet) there ii 
thing in the World uſeful or beneficial to Mankind, but they hav ma 
4 ſbift to find the Author of is among themſelyes, If wwe enquir i 
the Original of Agriculture, we are told f Ceres and 'Triptdl 
mus; if of Paſtura C, ewe are told of an Arcadian Pan : if of Wi 
wwe preſently bear of a Liber Pater if of Tron Inſtruments, i 
ho but Vulcan; if of Muſick, none like to Apollo. F 
them, then crith the Hiſtory of other Nations, they are as well me 
here ; if «ve enquire an Account of Europe, Aſia „or Libya; fert 
Frſt, we are told a fine Story of Cadmus's Siſter ; for the ſecord, 
Prometheus's Mother of that Name; and for the third, of a Da 
ter of Epaphus. And ſo the learned Author goes on Wi! 
other particular Nations, which they boaſted themſelves i 
be the Founders of. Only the grave Athenians thought Sem he 
have any Father aſſigned them, their only Ambition was to be accu ( c 
Aborigines & genuini Terræ. But the Ignorance and Ney 
nity of the Greek Hiſtory, that learned Author hath ſufficienſes 


ly refuted. Vid, Stilling. Orig. Sacr, Part 1. P. 1. C. 4. 
1 (bb) Wht 
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nce in the Invention of Printing (, ſucceed- 
firſt by a train of Learned Men, and the Revi- 
| of Learning, and ſoon after that by the Refor- 
tion, and the much greater Improvements- of 
aming at this Day. But the moſt conſiderable 
nce I can give is, the Progreſs of Chriſtianity, 
means of the civilized Diſpoſition, and large 
tent of the Roman Empire. The latter of 
ich, as it made way for Human Power; ſo the 

er made way. for our moſt excellent Religion 
o the Minds of Men. And ſo T hope, and ear- 
y pray, That the Omnipotent and All-wiſe 
ler of the World will tranſact the Affairs of 
r moſt Holy Religion, cer it be long, in the Hea- 
n World ; that the great Improvements made 
the laſt, and preſent | any in Arts and Sciences, 
Navigation and Commerce, may be a Means 
tranſport our Religion, as well as Name, through 
| the Nations of the Earth. For we find that 
r Culture of the. more polite and curious Scien- 
, and our great Improvements in even the Me- 
anick Arts, have already made a Way for us 
to ſome of the largeſt and fartheſt diſtant Nati- 
s of the Earth; particularly into the great Em- 
re of China (cc). And 


(#) Whether Printing was invented in 1440, as many 
tagine, or was ſooner practiſed, in 1430, or 1432, as 
r. Elliss Account of the Dutch Inſcription in Phil. Tranſ 
o. 286, doth import; it is however manifeſt, how great 
Influence (as it was — this Invention had in the 
omoting of Learning ſoon afterwards, mentioned before 
| * (x). After which followed the Reformation about 
ze Year 1517. 

(ce) The Chineſe being much addicted to Judicial Aſtro- 
Ny, are great Obſervers of the Heavens, and the Appearan- 
in them, For which Purpoſe they have an Ob*ruatory 
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And now, before I quit this Subject, I can 
but make one Remark, by way of practical In 
rence, from what has been laſt ſaid ; and that 
Since it appears that the Souls of Men are orden 
diſpoſed and actuated by God, even in ſecular, Nod 
well as ſpiritual Chriſtian Acts; a Duty ary 
thence on every Man, to purſue the Ends, and y 
ſwer all the Deſigns of the Divine Providence, 
beſtowing his Gifts and Graces upon him. ) 
are ready to imagine their Wit, Learning, Gem 
Riches, Authority, and ſuch like, to be Worksg 
Nature, Things of Courſe, or-owing to their off 
Diligence, Subtilty, or ſome Secondary Cul 
that they are Maſters of them, and at Liberty 
uſe them as they pleaſe, to gratifie their Luſt 
Humour, and fatishe their depraved Appetit 
But it is evident, 'That theſc 'Things are the Gih 
of God, they are ſo many Talents entruſted wit 
us by the Infinite Lord of the World, a Stewart 
ſhip, a Truſt repoſed in us; for which we muk 
give an Account at the Day when our Lord . 

call 


at Pekin, and five Mathematicians appointed to watch ere 
Night ; four towards the four Quarters of the World, 
one towards the Zenith, that nothing may eſcape their 
ſervation. Which Obſervations are the next Morning brought 
to an Office to be * But notwithſtanding this thei 
I for many Ages, and that the Emperor hath kept i 
his Service above 100 Perſons to regulate the Kalendar, KV! 
are they ſuch mean Aſtronomers, that they owe the Ref 
lation of their Kalendar, the ExaQneſs in calculating Ec? 
ſes, &c. to the Ewropeans ; which renders the European Mathe n 
maticians ſo acceptable to the Emperor, that Father VNN 
and divers others, were not only made Principals in the O 
ſervatory, but put into Places of great Truſt in the Emp" 
and had the greateſt Honours paid them at their Deaths. Vi 
La Comte Mem, of China, Letter 24, c. * 

(ad) 1 Ting ( 
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this Matter by our Bleſſed Saviour. Matt. 
Lv. 14. '? FB 

Our Puy then is not to abuſe theſe Giſts of 
od, uot to neglett the Gift that is in us, not to 
Je our Talent in the Earth ; but as St. Paul 
orteth Timothy, 2 Tim. i. 6. we muſt ſtir up 
e Gift of God which is in ut, and not let it lie 
e, concealed or dead; but we muſt d&re{orupeir vi 
neue, blow it up, and enkindle it, as the Ori- 
nal imports; we muſt improve and employ our 
Witt to the Glory of the Giver ; or in that Miniſtra- 
on, that Uſe and Service of the World, for which 
gave it. Our Stewardſhip, our Craft, our Cal- 
g, be it that of Ambaſſadors of Heaven, commit- 
d to us, as twas to Timothy, (dd) by the laying 


vant ; nay, our good Genius, our Propenſity to 
ny Good, as ſuppoſe to Hiſtory, Mathematicks, 
otany, Natural Philoſophy, Mechanicks, &c. I 
y, all theſe Occupations, in which the Providence 
God hath engaged Men, all the Inclinations to 
hich his Spirit hath diſpoſed them, ought to be 
charged with that Diligence, that Care and Fidc- 
"Wy, that our Great Lord and Maſter may not ſay 
Jo us, 1 ſaid to the unfaithful Steward, Luke 

wi. 2. Give an Account of thy Stewardſhip, for 
on mayeft be no round; bg fue 3 but he he 
Way lay, as tis in the Parable before-cited, Matt. 
Nu. 21. Well done thou good and faithful Ser- 
rent, thou haſt been faithful over a few _ 55 

Wi 


in (% 1 Tim. iv, 14. 2 Tim. i.. Ce) Biſhop 


Mi! ; according to the parabolical Repreſentation | 


— 2 T 


of Hands; or be it the more ſecular Buſineſs of 
je Gentleman, Tradeſman, Mechanick, or only 
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288 Of Man's P ofture.. | Book 1 
Twill make thee Ruler over many Things, „Ein 
ter thou into the Foy of thy Lord. Since ng 
the Caſc is thus, let us be perſwaded to follow 

lomom s Advice, Eccleſ. ix. 10. Whatſoerer + 
Hand findethto do, do it with thy Might (4 
Lay hold on every Occaſion that preſents it fe 
ce and improve it with the utmoſt Diligence; þ 
« cauſe now is the Time of Action, both int 
ec Employments of the Body, and of the Min 
« now is the Seaſon of ſtudying either Arts ul 
cc Sciences, or Wiſdom and Virtue, for which tui 
c wilt have no Opportunities in the Place whiuſ 

ce thou art going in the other World. For thn 
ce is no Work, nor Device, nor Knowle1ge, u 
“ Wiſdom in the Grave whither thou goeſt, 


(ee) Biſhop Patrick "£8 
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Of Man's Body, particularly its Poſture - 


Hs thus, as briefly as well I could, ſurveyW 
＋ L ed the Soul, let us next take a View of Mai” 
Body. Now here we have ſuch a Multiplicity . 
the moſt exquiſite Workmanſhip, and of the H. 
Contrivance, that if we ſhould ſtrictly Survey t 
Body from Head to Foot, and ſearch only into H 
known Parts (and many more lie undiſcovered) i 
ſhould find too large and tedious a Task to be di - 
patched. I ſhall therefore have Time only to tie x 
a tranſient and general Kind of View of this adwiſpen 


rable Machine, and that ſomewhat end too”; 
; ein 


axe. II. Of Man's Poſture. 289 
ing prevented by others, particularly two excel - 
E 1 of our own (who have done it on 
x lame Account as my ſelf. And the 
I. Thing that preſents it ſelf to our View, is the 
rect Poſture(b)of Man's Body; which is far the 
oft, it not the only commodious Poſture for a 
tional Creature, for him that hath Dominion 
er the other Creatures, for one that can invent 
eful Things, and practiſe curious Arts. For 
ithout this erect Poſture, he could not have 
dily turned himſelf to every Buſineſs, and on 
ery Occaſion. His Hand 57 could 
e e A PROT ee e not 


th 
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(a) Mr. Ray, in his Wiſdom of God manifeſted in the Works of 
eation, Part 2. And Dr. Cockburn's Efays on Faith, Part 1. 
ay 5. deine W . * 
6) 44 hanc providentiam Nature tam diligentem [of which he- 
d been e f peaking ] tamque ſolertem adjungi multa poſſunt, 
uibus intelligatur, quante ves kominibus d Deo, quanique eri mi æ 
oute ſunt: qui primùm eos humo exxitatos, *celfos & erectos conſtituit, 
Deorum cognitione m, cœlum intuentes, capere poſſunt. Sunt enim s 
rd homines non ut incolæ, atque habitatores, ſed quaſi ſpectatores ſu- 
arum rerum, atque cœleſtium, quarum ſpettaculum ad nullum aliud 
us ani mantium pertinet. Cic. de Nat. Deor. 1. 2. c. 56. 
(c:) Ut autem ſapientiſimum animalium - = Homo, fic & Manus 
ut organa ſapienti ani mall convenientia, Nam enim quia Manus 
uit, propterea eſt ſapientiſſimum, ut Anaxagoras dicebat; ſed quia 
dient iſi mum erat, propter hoc Manus habuit, ut refiſſim8 cenſuit 
1iſtoteles, Non enim Manus ipſæ hominem artes docuerunt, fed Ra- 
„ Manus autem ipſa ſunt artium organa, &. Galen, de Uſ. 
art. I. 7, c. 3. After which, in the reſt of this firſt Book, 
d Part of the fecond, he conſiders the Particulars of the 
and, in order to enquire, as he ſaith, Ch. 5. Num eam omnino 
Hitutione m babeat I manus] quid meliorem aliam habere non potuit. 
Of this Part, (and indeed of the other Parts of Human 
bodies) he gives ſo good an Account, that I confeſs I could 
Qt but admire the Skill of that ingenious and famed Hea- 
en. For an Example, (becauſe it is a little out of the 
ay.) I fhall pitch upon his Account of the different Length 
[the Fingers, Lib. 1. Cap, 24. The Reaſon of this Mecha- 
U niſm, 


190 Of Man Poſtire. Boox N 
not᷑ have been info great a Readineſs to-execuſÞm 
the Commands of the Will, and Dictates of th 
Soul. His Eyes would have been the moſt pron 
and incommodioufly fitnated of all Animals; by 
by this Situation, he can caſt his Eyes upward 
downwards, and round about him; he hath; 
Glorious Hemiſphereiof the Heavens (4), and # 
ample Horizon on Earth (e), to entertain 
Bye. . eee e en e 


1 


16 


niſm, he ſaith is, That the Tops of the Fingers may cat 
to an Equality, Cum mAguas aliquas moles in tiveuitu compi 
dit; E chr in Jabſis hom dum vel paroum corpus continere mee 
=——— Apparent vero in unam tirculi circumferentiam convenire I 
quinque in actionibus hujuſmodi maximò quando exquiſite ſphæim 
 corpmrromprehendunt.——frreet-this Evenneſs-of the Fingers End 
in graſping ſphærical, and other round Bodies, he true: 
nough Gi „ makes the Hold the 1 5 And it ſeem 
noble and pious Deſign he had in ſo rictiy ſurveying 
Parts of Man's Body, which take in his own tranllited 
Words, Cur multa namgue: eſſet apud vetrres, tam Medicos, hun 
Philaſapbos de utilitate paxticularum diſenſio (quidays enim corn 
ftra.nullius gratia eſſe facta exiſtimant, . nulaque onmino arte; ali u. 
tem & alicmjus gratis, & artificioie, ) primum quiden tai 
bujus difſenſionis neiriptor invenire ſtudui: deinde vers & unam + 
quam univerſalem methodum conſtituere, qui ſingularum partium u. 


ports, — corum que illis arci unt un litatem invenive poſſemus, Ib 
cap. 3 . | N 4 
(a) Pronaque cum ſpectant animalia catera terram, gl 


_ Os Homini ſuhlime dedit, calumque tueri 
Fuſſit, & erectos ad fillera tollere uultus, ++ 

N | Orid. Metam. I. I. cat. 
() If any ſhould be ſo curious, to defire to know bo- 
far a Man's Proſpect reacheth, by Means of the r . 
his Eye, n the Earth was an uninterrupted Globe; 
the, Method is a common Caſe of right-angled plain Tri 
155 where two Sides, and an oppoſite Angle are given: 
hus in Fig. 4. A B is the — or a great Circle o 
the Terraqueous Globe; C the Center, HC its Semidiame 
ter, E the Height of the Eye; and foraſmuch as H E HHN 
Tangent, therefore the Angle at H is a right Angle: 9 he * 
that there are given I C 398,386 Miles, or 21034781 Ee 


Feet, (according to Bok II. Chap, 2. Note () 3) C * * 


' 7 - 9: 01h. af 2. j 
IA. II. Of Man's Poſture, 291 
ime Length with the Height of the Eye, on the Maſt of a 
Whip; or atonly a Man's Height, Sc. added to it; and E 110 
eo poflte Light Angle. By which three Parts given, it 
eaſy to find all the other Parts of the Triangle. And 
|, The Angle at C. in order to find the Side N E, the 
roportion is, as the Side C E, to the Angle at E; fo the. 
de HC, to the Angle at E, which. being ſubſtrated out of 
gr. the Remaindler is the Angle at C. And then, as the 
nole at E, is to its, oppoſite Side NC, or elſe ds the Angle 
is to its oppoſite Side C E; ſo che Angle at C, to its 
pofite Side EA, the vifible Horizon; Or the Labour 
ay be ſhortned, by adding together the Logarithm of the 
m of the two Fate Sides, and the n of their 
fference; the Half of which two Logarithms, is the Lo- 
rithm of the Side requir'd, nearly, For an Example; 
e will take the two Sides in Yards, by Reaſon. ſcarce 
y Table of Logarithms will ſerve; us farther; The Se- 
diameter of the Earth is 7011594 Yards; 'the Height 
the. Eye is two Yards more, the Sam of both Sides, is 


r 


A = = 


23199. 43 I LE. 3 10. | 
j 7 . * It = 4 | beat ec "2 re . 
bogar. of which Sum i, — — 5,1468468 
Logar. of two Yards (the Difference) is, o, 3010300 
an | u QI y ©3897 Pune 
som of both Logar, — — — — 5,4418768 
u. ö — — 


The half Sum — 37239384 


the Logarithm of 5296 Yards = three Miles, which is tlie 
ngth of the Line E H, or Diſtance the Eye can reach at 
x Feet High ihne far 

This would be the Diſtance, on a perfect Globe, did the 
ſual Rays come to the Eye in a ſtrait Line; but by Means 
the Rarefractions of the Atmoſphere, diſtant Objects on 
e Horizon, appear higher than really they are, and may 
ſeen at a greater Diſtance, eſpecially on the 8ea; which 
a Matter of great Uſe, eſpecially to diſcover at Sea the 
and, Rocks, &c, and it is a great AS of the Divine Pro- 
dence, in the Contrivance and Convenience of the Atmo- 
here, which by this Means enlargeth the vifible Horizon, 


2 => 


— 


nd is all one, as if the 223 Globe was much larger 
bean really it is. As to the cight of the Apparent above 
e true Level; or, how much diſtant Objects are raiſed by 


de Refractions, the ingenious and accurate Gentlemen of 
de French Academy Royal, have given usa Table in their Mea- 


ef the Earth, | 
ve Eartb, Art. 12 6. (0 See 
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And as this Erection of Man's Body is the mol 
compleat Poſture for him; ſo if we Survey the pn. 
viſion made for it, we find all done with manify 
Deſign, the utmoſt Art and Skill being employ! 


therein. To paſs by the particular Conformati 
of many of the Parts, the Ligaments and Faſtning 
to anſwer this Poſture ; asthe Faſtning, for Inſtang 
of the Pericordium to the Diaphragm, (whig 
is peculiar to Man (J); I ſay, paſſing — a deal, 
this Nature; manifeſting this Poſture to be an {4 
of Deſign, ) let us ſtop a little at the curious |; 


brick of the Bones, thoſe Pillars of the Bog 


And how artificially do we find them made, ha 
curiouſly plac'd from the Head to Foot! The 7 
tebræ of the Neck and Back-bone (g), made ſt 
and complanated, and firmly braced with Muſd 
and 'Fendons, for eaſy Incurvations of the Body; 
but withal for greater Strength, to ſupport the l 
dy's own Weight, together with other addition 
Weights.it mayhaveOccaſion to bear. The 715 
bones and Legs long, and ſtrong, and eyery Wa 
well fitted for the Motion of the Body. The Fi 
accommodated with a great Number of Bones,c 
riouſly and firmly tack d together, 8 which mil 
be added the Miniſtry of the Muſcles (+), * 
i 


pt CO IL 


(f) See Book VI. Chap, 5, Note (e). 

(2) See Beo IV. Chap. 8. Note (c). 

) The Mechaniſm of the Foot, would appear to 
wonderful, if I ſhould deſcend to a Deſcription of all i 
Parts ; but that would be too long for theſe Notes ; th: 
fore a brief Account, (moſt of which TI owe to the b 
commended Mr. Cheſclden,) may ſerve for a Sample: In 
firſt Place, it is neceflary the Foot ſhould be concave, | 
enable us to ſtand firm, and that the Nerves and Blod 


Veſſels may be free from Compreflion when we ſtand 
| on 


-/ 
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yer all the Motions of the Legs and Thighs, and at 
he ſame Time to keep the Body upright, and pre- 
ent its falling, by readily aſſiſting againſt every 
acillation thereof, and with eaſy and ready 
ouches keeping the Line of Innexion, and Centre 
FGravity, in due Place and Poſture (i). | 
And as the Bones are admirably adapted to prop; 
all the Parts of the Body are as incomparably 
lac'd to poiſe it. Not one Side too heavy for the 
ther; but all in nice Æquipoiſe: The Shoulders, 
ums, and Side æquilibrated on one Part; on the 
her Part the Viſcera of the Belly counterpois'd 
ith the Weight of the ſcapular Part, and that 
ſeful Cuſhion of Fleſh behind. 
And laſtly, To all this we may add the wonder- 
[| Concurrence, and Miniſtry, of the prodigious 
umber and Variety of Muſcles, plac'd through- 
ut the Body for this Service; that they ſhould ſo 
teadily 


alk. In order hereunto, the long Flexors of the 'Tocs 
ofs one another at the Bottom of the Foot, inthe Form of a 
t. Andrew's Croſs, toincline the leſſer Toes towards the great 
ne, and the great One towards the leſſer. The Port Flexors 
re chiefly concern'd in drawing the Toes towards the Heel. 
he tranſverſalis Pedis draws the Outſides of the Foot towards 
ach other; and by being inſerted into one of the ſe/amoid 
zones of the great Toe, diverts the Power of the abductor 
«ſcle, falſly ſo called, and makes it become a Hexor, And 
aitly, The peroneus Longus runs round the outer Ankle, and 
Wliquely forwards croſs the Bottom of the Foot, and at once 
1 27 to extend the Tarſus, to conſtrict the Foot, and to di- 
ect the Power of the other Extenſors towards the Ball of the 
reat Toe: Hence the Loſs of the great Toe, is more than 
Fall che other Toes. See alſo Mr. Cowper's Anat. Tab. 28, &c, 
(7) It is very well worth while to compare here what Bore#z 
aith, de motw Animal, Par. 1. cap. 18. De ſtatione Animal, 


top. 132, &c, To which I refer the Reader, it being too 
ong to recite here, 
hs U 3 6) Borel. 
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readily anſwer to every Poſture 8 and comply With 
eyery Motion thereof, without any previous Though 
or Reflex act, ſo that (as the excellent Borelli ( 
faith,, © It is worthy of Admiration, that in þ 
gc great a Variety of Motions, as Running, Leg 
ce ing, and Dancing, Nature's Laws of Aqualibr, 
ge tion ſhould always be obſerved ; and when m. 
ge glected, or wil fully tranſgreſſed, that the Bog 
FF muſt neceſſarily and immediately tumble down, 


— ——_—_ —— — 


00 Borel, ibid, Prop. 142, 4051 
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Of the Figure and Shape of Man's Bod). 0 


JH Figure and Shape of Man's Body, is en- 
+ moſt commodious that could poſſibly be n- 
vented for ſuch an Animal; the moſt agreeable 
his Motion, to his Labours, and all his Occafions 
For had he been a rational Reptile, he could ner 
haye moved from Place to Place faſt enough for li 
Buſineſs, nor indeed have done any almoſt, Had 
been a rational Quadrupede, among other Thing 
he had loſt the Benefit of his Hands, thoſe nobt 
inſtruments of the moſt uſeful Performances of ti 
Body, Had he been made a Bird, beſides mat) 
other great Inconyeniencies, thoſe before-mentioneÞ"l 
of his Flying would haye been ſome, Jn a Word, 
any other Shape of Body, but that which the Al. 
wiſe Creator hath given Man, would have been 15 

incommodious, as any Poſture but that of ere ; "i 
would haye rendered him more Helpleſs, or haut 
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Wit it in his Power to have been more Pernicious, 
xr deprived him of Ten- thouſand Benefits, or Plea- 
ures, or Conveniences, which his preſent Figure 
pacitates him for. 


. . G & c Q. · E. . c- 
CHAP. IV. 
Of the Stature and Size of Man's Body. 


\ S in the Figure, ſo in the Stature and Size of 

Man's Body, we have another maniteſt Indi- 
tion of excellent Deſign. Not tov Pygmcan (a), 
ot too Gigantick (5), either of which Sizes would 
ſome Particular or other, have been incommo- 
ious to Himſelf, or to his Buſineſs, or to the reſt of 
is Fellow-Creatures. Too Pygmean would have 
ndered him too puny a Lord of the Creation; too 
potent, and unfit to manage the inferiour Crea- 
es; would have expoſed him to the Aſſaults of 
he weakeſt Animals, to the ravening Appetite of 
oracious Birds, and have put him inthe Way, and 
ndangered his being trodden in the Dirt by the 
rger Animals. He would have been alſo too weak 
or his Buſineſs, unable to carry Burdens; and in a 
Vord, to tranſact the greater Part of his Labours 
ind Concerns. And 


() What is here urged about the Size of Man's Body, may 

nſwer one of Lucyetius's Reaſons, why Nil ex nihilo gignitur, 

is Argument is, | 

Denique cur Homines tantos natura parare 

Non potuit, pedibus qui pontum per vada poſſent 

as Tranſire, 2 magnos manibus divetere monteis ? 

it Lucret. I. 1. carm. 200. 
(6) Haud facile fit ut quiſquam & ingentes corporis vires, & inge- 

en, ſuttile babeat, Diodor. Sic. I. 1). | 

I U 4 (c) Altho' 
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And on the other Hand, had Man's Body beg 
made too monſtrouſly ſtrong, too eee inouly Gi 
gantick (c), it would have rendered him a dang 
, ; Ou 


(e) Altho' we read of Giants before Noab's Flood, Gen, j 
4. and more 2 afterwards in Numb. xiii. 33. Yet ther 
is great Reaſon to think the Size of Man was always t 


8 


ſame from the Creation, For as to the Nephilim, or Gia 
in Gen, vi. the Ancicnts vary about them; ſome taking they 
for great Atheiſts, and Monſters of Impiety, Rapine, Tyram 


4 


and all Wickedneſs, as well as of monſtrous Stature, accor 
as indeed the Hebrew Signification allows. 

And as for the Nephilim, in Numb. xiii. which were evid 
Men of a Gigantick Size, it muſt be confidered, that it is 
probable, the Fears and Diſcontentments of the Spies migh 
add ſomewhat thereunto. / 4; 

But be the Matter as it will, it is very manifeſt, thatinba 
theſe Places, Giants are ſpoken of as Rarities, and Wonden 
of the Age, not of the common Stature. And ſuch Infſtay 
we have had in all Apes ; excepting ſome fabulous Reli. 
ons; ſuch as I take to be that of Theutobocchus, who is (ai 
to have been dug up, Amo 1613, and to have been higher 
than the Trophies, and 26 Feet long; and no better I ſuppole 
the Giants to have becn that Ol. Magnus gives an Account d 
in his 5th Book, ſuch as Harthen, and Starchater, among the 
Men; and among the Women, Reperta eft (faith he) p 
in capite vulnerata, ac mortua, induta chlamyde purpured, longitudini 
eubitorum 50, latitudinis imer bumeros quatuor, Ol. Mag. Hill. 
. . C'S. | " 

But as for the more credible Relations of Goliath (wh 
Height was 6 Cnbits and à Span, 1 Sam. xvii. 4. which accotd: 
ing to the late curious and learned Lord Biſhop of Peters 
rough, is fomewhat above 11 Feet Exgliß, vid. Biſhop Cunt 
berland of Jewiſh Weights and Meaſures) of Maximinus the Em: 
peror, who was 9 Feet high, and others in Auguſtus and 
other Reigns, of about the fame Height: To which ve 
may add, the Dimenſions of a Skeleton, dug up lately in the 
Place of a Roman Camp near St. Albans, by an Urn, inſcri- 


bed, Marcus Antoninus; of which an Account is given Þ 
Mr. Cheſelden, who judgeth by the Dimenſions of the Bones 
that the Perſon was 8 Feet high. Vid, Philoſ. Tranſ. No. 335% 
[Theſe antique Examples and Relations, I ſay, we can match, 
yea, out-do, with modern Examples; of which we have di 
vers in F. Ludolph. Comment. in Hift, Athiop, J. 1. c. 2. * oy 
po) of & hes $; | 225 
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gut, Conringius, Dr. Hakewi#, and others. Which latter 
lates from Nanne z, of Porters and Archers belonging to 
de Emperor of China, of 15 Feet high; and others from 
yrchas, of 10 and 12 Feet high, and more. See the learned 
uthor's Apolog. p. 208. 

Theſe indeed exceed what I have ſeen in England; but in 
584, I my ſelf meaſur'd an {is Youth, ſaid to be not 19 
-ars old, who was ) Feet near 8 Inches; and in 169), a Wo- 


an who was 7 Feet 3 Inches in Height, | 
But for the ordinary Size of Mankind, in all Probability, 


at; 

vas always (as I ſaid) the ſame, as may appear from the 

nm WMonuments, Mummies, and other ancient Evidences to be 

in When at this Day. The moſt ancient Monument at this Day, 
preſume, is that of Cheops, in the firſt and faireſt Pyramid 


eye; which was, no doubt, made of Capacity every 
ay ſufficient to hold the Body of ſo great a Perſon as was 
ended to be laid up in it. But this we find, by the nice 
eaſures of our curious Mr. Greaves, hardly to exceed our 
mmon Coffins. The ho#ow Part within (ſaith he) tis in Length 
ly 6,488 Feet, and in Breadth but 2,218 Feet: The Depth 2,860 
t, A narrow Space, yet large enough to contain a moſt potent and 
adful Monarch, being dead; to whom living, al Egypt was too 
ight and narrow a Circuit, By theſe Dimenſions, and by ſuch o- 


der Obſervations, as have been taken by me from ſeveral embalmed Bo- 
oe Ws i» Egypt, we may conclude there is no decay in Nature (though 
ta Nueſtion is as old as Homer, ) but that the Men of this Age are 
the be [ame Huture they were near 3000 Years ago, Vid. Greaves of 
«Wc ?yr. in 1638, in Ray's Collect. of Trav, Tom. r. p. 118. 

To this more ancient, we may add others of a later Date. 


which take theſe, among others, from the curious and 
arned Hakewi, The Tombs at Piſa, that are ſome thou- 
nd Years old, are not longer than ours; ſo is Athelftane's in 
lalmesbury-Church ; ſo Sebba's in St. Paul's, of the Year 693; 
Etheldred's, &c. Apol. 216, &c, 

The ſame Evidence we have alſo from the Armour, Shields 

eſſels, and other Utenſils dug up at this Day. The Braſs 
elmet dug up at Metaurum, which was not doubted to have 
wen left there at the Overthrow of Aſarubal, will fit one of 
the Wir Men at this Day. 

cri-W Nay, befides all this, probably we have ſome more cer- 
by in Evidence. 4uguftus was * — 9 Inches high, which 
nes, Nas the juſt Meaſure of our famous Queen Elizabeth, who 
3%, Need his Height 2 Inches, if proper Allowance be made 
cch, r the Difference between the Roman and our Foot. Vid 
di- N akew. ib. P. 215. 


22. (4) To 


- 
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rous Tyrant in the World, too ſtrong (4) in ſon 
Reſpects, even for his own Kind, as well as tf; 
other Creatures. Locks and Doors might pq 
3 * — 8 | * 8 hi £ e Ugh ha 
„%) To the Stature of Men in the foregoing Note, 
* add ſome Remarks about their unuſual Strength, Th 
of Sampſon (who is not ſaid to have exceeded other Men 
Stature, as he did in Strength) is well known. So of dh 
HiBor, Diomedes, Hercules, and Ajax, are famed ; and fi 
| them many others; for which I ſhall ſeek no farther u. 

the before-commended Hakewi#, who by his great ande 
rious Learning, hath often moſt of the Examples that a 
ta be met with on all his Subjects he undertakes, Of 
After-Ages he names C. Marias, Maximinus, Aurelian, Sai 
berge, Bardeſin, Tamerlane, Sicka, and Humiades,, Anno 15: 
Kher, Provoſt of the great Church at Miſnia, carryt 


Pipe of Wine out of the Cellar, and laid it in the {c 
Mayoius ſaw one hold a Marble Pillar in his Hand; Mer 
long, and t Foot diameter, which he toſs'd up in the ln 
and catched again, as if it were a Ball. Another of May"! 
and a little Man, named Rodamas, could break a Cable, B. 
Ernando Bum, fetched up Stairs an Aſs laden with Ver 
and threw both into the Fire. At Conſtantinople, Anno 15h | 
one lifted a Piece of Wood, that twelve Men could ſcant M 
raiſe; then lying along, he bare a Stone that ten Men cough be 
but juſt roll to him. G. of Fronsherge, Baron Mindlehaim, cu th 
raife a Man off his Seat, with only his middle Finger; {ty 

an Horſe in his full Career; and ſhove a Cannon out of be 
Place. Cardan ſaw a Man dance with two Men in his Am B 
two on his Shoulders, and one on his Neck. Patacous, & 


tain of the Cofſacks, could tear an Horſe-Shoe (and if I mi 
take not, the ſame is reported of the preſent King 4% 
of Poland.) A Gigantick Woman of the Netherlands coll 
lift a Barrel of Hambureh Beer. Mr. Carew had a Tenant thi 
eould carry a Butt's Length, 6 Buſhels of Wheaten Meal 
r5 Gallons Meaſure) with the Lubber, the Miller of 24 1. 
of Age, on the top of it. And F. Romas of the ſame Count 
could carry the Carcaſs of an Ox, Vid. Hakewill, ib. p. 235. 
Fires aliquot moderna memoria tam & mineralibus, quam ali & 
thts & Gothiæ provinciis adducere congruit, tant4 fortitudine pas 
tos, wt quiſque eorum in humeros ſubleuatum Equum, vel BY 
maximum, imo was ferri 600, Soo, aut oo Sibrarum (quale 
75 Puellæ levare poſſunt,) ad plura ſtadia pertaret, Ol. Mig 


ſupr. | 
TY "Ape ſe) Grey 
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vs have been made of ſufficient Strength to have 
rricaded our Houſes; and Walls, and Ram 
ight perhaps have been made. ſtrong enough to 
se fenced our Cities, But theſe Things could 
t have been without a great and inconvenient 
W:ocnce of Room, Materials, and ſuch Neceſſa- 
s, as ſuch vaſt Structures and Uſes would have 
Wcaſioned ; more perhaps than the World could 
ve afforded to all Ages and Places, But let us 
ke the Deſcant of a good Naturaliſt and Phyſi- 
an on the Caſe (e): Had Man been a Dwarf 
({aid he) he had ſcarce been a Reaſonable Crea- 
ture, For he muſt then, have bad a Jolt Head ; 
ſo there would not have been Body and Blood 
enough to ſupply his Brain with Spirits; or he 
muſt have had a ſmall Head, anſwerable to his 
Body, and ſo there would not have been Brain 
enough for his Buſineſs---Or had the Species of 
Mankind been Gigantick, he could not have 
been ſo commodiouſly ſupplied with Food, For 
there would not have been Fleſh enough of the 
beſt edible Beaſts, to ſerve his Turn. And if 
Beaſts had been made anſwerably bigger, there 
3 would not have been Graſs enough, And ſo he 
eth on, And a little after, © There would not 
Wave been the ſame Uſe and Diſcovery of his 
Reaſon ; in that he would have done many 
Things by mere Strength, for which he is now 
put to invent innumerable Engines Neither 
could he have uſed an Horſe, nor divers other 
Creatures. But being of a middle Bulk, he is 
fitted to manage and uſe them all, For (faith 


Io Grey's Come), Ser, l. l. &, 5. /6#, 25. 


he) 
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he) no other Cauſe can be aſſigned, why a Mp 
ce was not made five or ten Times bigger, but k; 
« Relation to the reſt of the Univerſe”. Thust 
our curious Author, | "9 i 


CEDVUEDINESINEDINESY. 8 2 Dee 
Of the Structure of the Parts of Man's Bug, 


Hine thus taken a View of the Poſt 
Shape, and Size of Man's Body, let uh 
this Chapter furvey the Structure of its bim 
But here we have ſo large a Proſpect, thi} 
would be endleſs to proceed upon Particulars, | 
muſt ſuffice therefore to take Notice, in gener 
only, how artificially every Part of our Body i 
made. No Botch, no Blunder, no unneceſlary # 
paratus (or in other Words) no Signs of Chand 
(a); but every Thing curious, orderly, and perfom 
ed in the ſhorteſt and beſt Method, and adapted u 
the moſt compendious Uſe. What one Part 5 
there throughout the whole Body, but what 
5 n 
(4) It is manifeſtly an Argument of Deſign, That in the 
Bodies of different Animals, there is an Agreement of the 
Parts, ſo far as the Occaſions and Offices agree; but a Dif 
rence of thoſe, where there is a Difference of theſe. In 
Human Body are many Parts agreeing with thoſe of a Dl 
for Inſtance ; but in his Forehead, * Hand, Inſtr 
ments of 1 and many other Parts, there are Muſce 
and other Members which are not in a Dog. And ſo co 
trariwiſe in a Dog, which are not in a Man. If the Reade 
is minded to ſee what particular Muſcles are in a Man, tha 


are not im a Dog; or in a Dog, that are not in an Humi 
1 let him conſult the curious and accurate Anatoml 


Dr. euglaſs's Myogr. * i = 


Ms ympoſed of the fitteſt Matter for that Part; made 
Te the moſt proper Strength and Texture ; ſhaped 
che compleateſt Form; and in a Word, accou- 
SH, - , j i 
d with every Thing neceſſary for its Motion, 
ice, Nouriſhment; Guard, and what not! What 
commodious a Structure and Texture could have 
en given to the Bones, for Inſtance, to make them 
and ſtrong, and withal light, as that which 
ery Bone in the Body hath? Who could have 
aped them fo nicely to every Uſe, and adapted 
em to every Part, made them of ſuch juſt Lengths; 
ven them ſuch due Sizes and Shapes, chanelled, 
plowed, headed, lubricated, and every other 
hing miniſtring, in the beſt and moſt compendi- 
s Manner to their ſeveral Places and Uſes'? 
ſhat a Glorious Collection and Combination have 
e alſo of the moſt exquiſite Workmanſhip and 
ontrivance in the Eye, in the Ear, in the Hand 
), in the Foot (c), in the Lungs, and other Parts 
ready mention d? What an Abridgment of Art, 
| what 
(b) Galen having deſcribed the Muſcles, Tendons, and o- 
er Parts of the Fingers, and their Motions, cries out, Con- 
tera igitur etiam tic mirabilem CREATORI1S ſapientiam ! De Uſ. 
art. I. 1. c. 18. 
(%) And not only in the Hand, but in his Account of the 
oot (L. 3.) he frequently takes Notice of what he calls A4r- 
m, Providentiam & Sapientiam Conditoris, As Ch. 13. An igitur 
n equum eſt hic quoque admirari Providentiam Conditoris, qui ad 
nue uſum, etſt certe contrarium, exactè convenientes & conſenti- 
Wes invicem fabricatus eſt totius membri [tibia] particulas ? And 
t the end of the Chap, Qudd ſs omnia que ipſarum ſunt partium 
ente immutaverimus, neque invenerimus poſitionem aliam meliorem 
# quam nunc ſortita ſunt, neque fieuram, neque magnitudinem, ne- 
* connexionem, neque (ut paucis omnia complectar) aliud quidguam 
rum, quæ corporibus neceſſarid inſunt, perfect iſimam pronunet are epor- 
t, & undi que rect conſtitutam præſentem ejus conſtruffionen, The 
ike alſo concludes, Ch. 15. 24 
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what a Variety of Uſes (4), hath Nature laid u 
on that one Member of the Tongue, the grand 
ſtrument of Taſte, the faithful Judge, the Centit 
the Watchman of all our Nouriſhment, the ang 
Modulator of our Voice, the neceflary Servant 
Maſtication, Swallowing, Sucking, and a grey 
deal beſides ? But I muſt deſiſt from proccedyy 
upon Particulars, finding I am fallen upon wh 
SS:t0 avbid. : : 7! 1-05 21) 1 
And therefore for a Cloſe of this Chapter, 
ſhall only add Part of a Letter I receiy d from tt 
before-commended very curious and ingenin 
Phyſician Dr. Tauored Robinſon : What, (ui 
he,) can poſſebly be better contrived for anini 
Motion and Life, than the quick Circulating 
the Blood and Fluids, which run out of Sigh 
in capillary Veſſels, aud very minute Dili 
without Impediment, (except in ſome Diſoaſi 
being all directed to their peculiar Glands ul 
Chanels, for the different Secretion, ſenſible au 
inſenſiblèe; whereof the laſt is far the greate 
in Quantity and Effects, as to Health mi 
Sickneſs, acute Diſtempers frequently ariſi 
from a Diminution of Tranſpiration, throgl 
the cutaneous Chimneys, and ſome chronic 
Ones from an Augmentation: Whereas, Obſiru 
tions in the Liver, Pancreas, and other Gland; 
may only cauſe a Schirrus, a. Faundice, u 
Ague, a Dropſy, or other ſlow Diſeaſes. S 


(4) At enim Opificis induſtrii maximum eſt indicium (quemaant 
dum ante ſæpenumerd jam ximus) tis que ad alium uſum furry, 
comparata, ad alias quoque utilitates abuti, neque laborare ut ſong's 
utilitatibus ſingulas faciat proprias particulas, Galen. ub. ſup. i 


9. c. 5, 
Tucrealt 
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creaſe of that Secretion may accompany the 
neral Colloquations, © as in Fluxes, heftick 
weats and Coughs, Diabetes, and other Con- 
Wptions. What a mighty Cyntrivance is there 
\ preſerce theſe due 'Setretions,from the Blond, 
„ which Life ſo much depenas,) by frequent 
tritions, and Communications of the Fluids in 
err Paſſage: through the Heart, the Lunge, 
1d the whole Syſtem f the Muſcles ? What. 
ſeanders and Contortions of Veſſels, in the Or- 


laſtick Bodies from the Air, to ſupply: tbe 
rings, and continual Motions of ſome Parts, 
k o in Sleep, and Neſt; but in long violens: 

erciſes of the Muſcles ? Whoſe Force drive 
e Fluids round in a wonderful rapid Circu- 
tion through the. minuteſt Tubes, e by 
e conſtant Vabulum of the , Atmoſphere,” and 


ei own Elaftick Fibres, which impreſs that 
Me/ocity on the Fluids, 132 
VV I have mention d ſome Uſes of the Air, 
carrying on ſeveral Functions in animal Bo- 


es I may add the Share it hath in all the 
Digeftions of the ſolid and fluid Parts. For 
hen this Syſtem of Air comes, by Divine Per- 
ittance, to be corrupted with poyſonous, acri- 
Wonious Steams, either from the Earth, from 
lerchandiſe, or infected Bodies, What Havock 
made in all the Operations of living Crea- 
ures ? The Parts gangrene, and — under 
arbuncles, and other Tokens : Indeed, the 
„ole Animal Oeconomy is ruin'd ; of ſuch Im- 
port ance is the Air to all the Parts of it. Thus 


ny learned Friend, 
CHAP. 


of Separation? And, What a Concourſe of 
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; at. „ CH A P. VI. | 
Of the Placing the Parts of Man's Boch. 


N this Chapter, I propoſe to conſider the Log 
ment of the curious Parts of Man's Body, whig 
is no leſs admirable than the Parts themſelves, 4 
ſet in the moſt convenient Places of the Body, 
miniſter to their own ſeveral Uſes and Purdy 
and aſſiſt, and mutually to help one another. Wheel 
could thoſe faithful Watchmen the Eye, the E 
the Tongue, be ſo commodiouſſy placed, a i 
the upper Part of the Building? Where couldy, 
throughout the Body, find fo proper a Patt 
lodge four of the Five Senſes, as in the Head(g) 
near the Brain (5), the Common Senſory, a Plc 
well guarded, and of little other Uſe than tobe: 
Seat to thoſe Senſes ? And, How could we lodꝶ 
the fifth Senſe, that of Touching otherwile (c 
than to diſperſe it to all Parts of the Body 2 Wher 
could 

(a) Senſus, interpretes ac nuncii rerum, in capite, tanguam in ard, 


» 


mirifice ad uſus neceſſarios & facti, & collocati ſunt, Nam oeuli tus 
quam ſpeculatores, altiſſimum locum obtinent ; ex quo plurima conſt 
entes, fungantur ſuo munere, Et aures cum ſonum recipere debeant,f# 
naturs in ſublime fertur ; rectè in illis corporum partibus collocate ſult 
_ de Nat. Deor. I. 2. c. 56. ubi plura de cæteris St 
ibus. | 

(i) Galen well obſerves, That the Nerves miniſtring to M 
tion, are hard and firm, tobe leſs ſubje& to Injury; but thy 
miniſtring to Senſe, are ſoft and tender; and that foe this Rea 
ſon it is, that four of the Five Senſes are lodged ſo near tt 
Brain, viz, ** to partake of the Brain's Softneſs and Te 
derneſs, and partly for the Sake of the ſtrong Guard of tit 
Skull. Vid, Gal, de Uſ, Part. I. 8. c. 5, G. | 

(e) See Book IV. Chap, 6. Note (c). (4) Qua 


„ — 
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ould we plant the Hand (4), but juſt where it is, 
be ready at every Turn, on all Occaſions of 
jelp and Defence, of Motion, Action, and every 
its uſeful Seryices ? Where could we ſet the 
egs and Feet, but where they are, to bear up, and 
zndſomely to carry about the Body? Where could 
e lodge the Heart, to labour about the Whole 
iſs of Blood, but in, or near the Centre of the 
dy (e) e Where could we find Room for that 
ble Engine to play freely in ? Where could we 
well guard it againſt external Harms, as it is in 
Wat very Place in which it is lodg'd and ſecur'd ? 
WF here could we more commodiouſly place, than, 
che Thorax and Belly, the uſeful Yiſcera of 
ole Parts, ſo as not to ſwag, and jog, and over- 
the Body, and yet to miniſter ſo harmoniouſly, 
they do, to all the ſeveral Uſes of Coneoction, 
eW&nguification, the Separation of various Ferments 
te vm the Blood, for the great Uſes of Nature, and 
make Diſcharges of what is uſeleſs, or would 
dburdenſome or pernicious to the Body (F) ? 
gero could we plant the curious and great Variety 
| Bones, and of Mufcles, of all Sorts and Sizes, 
ceſſary, as J have ſaid, to the Support, and every 
otion of the Body? Where could we lodge all 
je Arteries and Veins, to convey Nouriſhment ; 

EE A and 


— 2 —_ a. hat. 
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(d) Ouam verd apts quamque multarum artium miniſtras Manus 
ura bomini dedit? The Particulars of which, enumerated 
y him, ſee in Cic. als ſupra, c. 60. l 

92 See Book VI, Chap, 5. 

f) Un edificits Arc hitecti avertunt ab oculis & naribus domir0- 
m ea, que profiuentia neceſſariò tetri eſſent aliquid habitura ; ſic na- 
ares ſimiles (ſcil, excrementa) procul admandavit a ſenſibus. Qicer, 
e Nat. Deor, I. 2. e. 56. 

X (2) Com- 
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and the Nerves, Senſation throughout the Body? 
Where, I ſay, could we lodge all theſe Implemen 
of the Body, to perform their ſeveral Offices ꝰ Hoy. 
could we ſecure and guard them fo well, as in ti 
very Places, and in the felt ſame Manner in wid 
they are already plac'd in the Body? And laſtly, 
name no more, What Covering, what Fence cou 
we find out for the whole Body, better than that, 
Nature's on providing, the Skin (g)? How coul 
we ſhape it to, or brace it about every Part betty 
| either for Convenience or Ornament? What bet 
Texture could we give it, which although leſs d 
durate and firm, than that of ſome other Aninul; 
yet is ſo much the more ſenſible of every touch, a 
more compliant with every Motion 2 And bei 
eaſily defenſible by the Power of Man's Reid 
| and Art, is therefore much the propereſt 'Tegumet 
for a Reaſonable Creature, - 


(e) Compare here Galen's Obſervations ds Uſ. Pari. l. 
c. 15. Alſo J. 2. c. 6. Sec alſo Cowper Anat. where in Tal. 
are very elegant Cuts of the Skin in divers Parts of the Body 
drawn from microſcopical Views; as alſo of the papile Py 
midales, the ſudoriferous Glands and Veſſels, the Hairs, &c. 


| * * i, 
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| T H A P. VII. > = 
Of the Proviſion in Man's Body againſt Boil, 
Es . th 


JAving taken a tranſient View of the StruurPe - 
- and Lodgment of the Parts of Human Bodies 
| let us next conſider the admirable Proviſion that 


made throughout Man's Body, to ſtave off Evi 
an 
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ind to diſcharge (a) them when befallen. For the 
prevention of Evils, we may take the Inſtances al- 
ady given, of the Situation of thoſe faithful Sen- 
nels, the Eye, the Ear, and Tongue, in the ſupe- 
jour Part of the Body, the better to deſcry Dan- 
ers at a Diſtance, and to call out preſently for 
ſelp. And how well fituated is the Hand to be a 
e and ready Guard to the Body, as well as the 
ithful Performer of moſt of its Services ? The 
rain, the Nerves, the Arteries, the Heart (5), the 
ungs; and in a Word, all the principal Parts, 
pw well are they barricaded, either with ſtrong 
ones, or deep Lodgments in the Fleſh, or ſome 
h the wiſeſt and fitteſt Method, moſt agreeable to 
Office and Action of the Part? Beſides which, 
r greater Precaution, and a farther Security, what 
| incomparable Proviſion hath the Infinite Contri- 
r of Man's Body made for the Loſs of, or any De- 
& in, ſome of the Parts we can leaſt ſpare, by 
dubling them ? By giving us two Eyes, two Ears, 
o Hands, two Kidneys, two Lobes of the Lungs, 
Paits 
do ee 

(a) One of Nature's moſt conſtant Methods here, is by the 
ends, and the Secretions made by them; the Particulars of 
ich being too long for theſe Notes, I ſhall refer to the 
odern Anatomiſts, who have writtenon theſe Subjects; and 
eed, who are the only Men that have done it tolerably : 


ticularly, our learned Doctors Cockburn, Keil, Morland, and 
bers at * and Abroad: An Abridgment of whoſe Opi- 
ns and Obſervations, for the Reader's Eaſe, may be met 
th in Dr, Harris's Lex, Tech, Vol. 2. under the Wor Glands, 
1 Animal Secretion, | 
(5) In Man, and moſt other Animals, the Heart hath the 
rd of Bones; but in the Lamprey, which hath no Bones; 
o not ſo much as a Back-bone,) the Heart is very ftrangely ſecurtd; 
lies immur d, or capſulated in a Cartilage, or griſly Subſtance, which 
ludet the Heart, and its. Auvicle, as the Skulmm—doth the Brain in o- 
7 4nimals, Power's Microſ. Obſ. 22. X 2 (c) Here 


* 
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Pairs of the Nerves, and many Ramifications of th 
Arteries and Veins: in the fleſhy Parts, that ther 
may not be a Defect of Nourithment of the Par; 
in Caſes of Amputation; or Wounds, or Ruptur, 
of any of the Veſſels. 0 

And as Man's Body is admirably contriv'd, ay 
made to prevent Evils ; ſo no leſs Art and 
tion hath been uſed to get rid of them, when thy 
do happen. When by any Misfortune, Won 
or Hurts do befal ; or, when by our own wick 
Fooleries and Vices, we pull down Diſeaſes ul 
Miſchiefs upon our ſelves, what Emunctories ( 
what admirable Paſſages (4), are diſpers d thront 
out the Body; what incomparable Methods dot 


— 


8 


() Here from the Puſtules he obſerv'd in Monomotipt 
were Grounds io admire the Contrivance of our Blood, <uhich n im 
Occaſions, ſoſoon as any Thing deſtructive to the Conſtitution of it com 
into it, immediately by an inteſtine Ccmmotion, endeavoureth 15 tim 
it forth, and is not only freed from the new (Gueſt ; but ſometima i 
likexwiſe may have lain lurking therein — for a great whit, 4 
from hence it comes to paſs That moſt Part of Medicines u en ai 
adminiſtred, are not only ſent out of the Body themſelves; but like 
great Quantities of morbifick Matter : As in Salivation, &c, It 
Sloante's Voy. to Famaica, p. 25. 

(d) Valſalva diſcover'd ſome Paſſages into the Region d 
the Ear. drum, of mighty Uſe, (among others,) to make Di 
charges of Bruiſes, Impoſthumes, or any prulent, or mo! 
bifick Matter from the Brain, and Parts of the Head. \ 
which he gives two Examples : One, a Perſon, who from 
Blow on his Head, had diſma] Pains therein, grew Speed 
leſs, and lay under an abſolute Suppreſſion and Decay of bi 


Strength; but found certain Relief, whenever he had a Flu 


of Blood, or purulent Matter out of his Ear; which after! 
Death Valſalva diſcover'd, was through thoſe Paſſages. 


The other was an Apoplectical Caſe, wherein he found a late 


Quantity of extravaſated Blood, making Way from the Ve 
tricles of the Brain, through thoſe ſame Pailages, Va. 
Aure bum, c. 2. ect. 14. and c. 5. ſeft, 8. 


0 
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ature take (e); what vigorous Efforts is ſhe ena- 
led to make, to diſcharge the peccant Humours, 
| > 


- 


8 


(e) Hippocrates Lib, de Alimentis, takes Notice of the Saga- 
ty of Nature, in finding out Methods and Paſſages for the 
ichar ing Things offenſive to the Body, of which the late 
arned and ingenious Biſhop of Clogher, in Ireland, (Boyle,) 
ave this remarkable Inſtance, to my very curious and inge- 
jous Neighbour and Friend, D*Acre Barret, Eſq; viz. That 
the Plague Year, a Gentleman at the Univerſity, had a 
rge Plague Sore gathered under his Arm, which, when they 
xpected it would have broken, diſchar ed it ſelf by a more 
an ordinary large and fœtid Stool z the Sore having no o- 
er Vent for it, and immediately becoming ſound and well 
ereon. 5 
Like to which, is the Story of Fo. Lazorins, of a Soldier 
f thirty-five Years of Age, who had a Swell ing in his Right 
lip, accompany'd with great Pain, &c. By the Ufeof emol- 
ent Medicines, having ripened the Sore, the Surgeon in- 
ended the next Day to have opened it; but about Midnight 
he Patient having great Provocations to Stool, disburthen'd 
limſelf three Times; immediately upon which, both the 
Tumour and Pain ceaſed, and thereby diſappointed the Sur- 
geon's Intentions, Ephem. Germ. Anno 16 90. OH. 49. More ſuch 
nſtances we find of Mr. Tonges, in Philoſoph, Tranſ. No. 323. 
But indeed there are ſo many Examples of this Nature in our 
Philoſoph, Tranſ. in the Epbem. German, Tho, Bartholine, Rhodins, 
emertus, Hildanus, &c, that it would be Endleſs to recount 
hem. Some have ſwallow'd Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and twenty other ſuch Things as could 
not find a Paflage the ordinary Way, but have met with an 
Exit through the Bladder, or ſome other Way of Nature's 
own providing. But paſting over many Particulars, I ſhall 
only give one Inſtance more, becauſe it may be a good Cau- 
tion to ſome Perſons, that theſe Papers may probably fall in- 
{to the Hands of; and that is, the Danger of ſwallowin 
Plumb.ſtones, Prune-flones, &c. Sir Francis Butler's Lady hal 
many Prene-ftones that made Way through an Abſceſs near her 
Navel, Philoſoph, Tranſ. No. 265, where are other ſuch like 
1 Examples. More alſo may be found in No. 282, 304, &c, 
7. And at this Day, a young Man, living not far off me, labour- 
wy eth under very troubleſome and dangerous Symptoms, from 
he Stones of Shes and Bu#ace, which he ſwallow'd eight or 


zu en Years ago. | 
3 | X 3 (f) Grew's 
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to correct the morbifick Matter; and in a Word Wn 
to ſet all Things right again? But here we had beg 
take the Advice of a learned Phyſician in the Caſe 
ce The Body, (faith he,) is ſo contrived, as to b 
cc well enough ſecured againſt the Mutations in th 
* Air, and the leſſer Errors we daily run upon, 
e did we not in the Exceſſes of Eating, Drinking 
5 Thinking, Loving, Hating, or ſome other Fol) 
5 let in the Enemy, or lay violent Hands upon or 
c ſelves, Nor is the Body fitted only to prevent; 
5 but alſo to cure, or mitigate Diſeaſes, when h 
© theſe Follies brought upon us. In moſt Wound 
« it kept clean, and from the Air, — the Fleh 
* will glew together, with its own native Bal, 
* Broken Bones are cemented with the Callu, 
* which themſelves help to make”. And ſo le 
goes on with ample Inſtances in this Matter, to 
many to be here ſpecity'd (f). Among which le 
inſtanceth in the Diſtempers of our Bodies, ſhew- 
ing, 'That even many, of them are highly ſervice- 
able to the Diſcharge of malignant Humours, and 
preventing greater Evils, | 
And no leſs Kind than Admirable is this Con- 
trivance of Man's Body, that even its Diſtempets 
ſhould many Times be its Cure (g); that when the 


Enemy 


onetime — 2 Op — 
8 ＋ ) Grew's Coſm:1, Se, 28, 29. | 
. (gz) Nor are Diſeaſes themſelves uſeleſs : Fer the Blood in a Few, 
if well-govern'd, like Mine upon the Fret diſchargeth it ſelf of al let 
rogeneous Mixtures 5; and Nature, the Diſeaſe, and Remedies, cus 
A the, Roms of the Houſe ; <whereby that <uhich threatens Deall, 
ry in Concluſion, to the prolonging of Life, Grew, ubi ſupt. 
cet. 52. | 
And as Diſeaſes miniſter ſometimes to Health; ſo to other 


good Uſes in the Body, ſuch as quickning the Senſes : 0 5 
v/hich take theſe Inſtances relating to the Hearing and 8 
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ord Wnemy lies . lurking within to deſtroy us, there 
bel nould be ſuch a Reluctancy, and all Nature exci- 
ed with its utmoſt Vigour to expel him thence. 
To which Purpoſe, even Pain it ſelf is of great 
ad excellent Uſe, not only in giving us Notice of 
e Preſence. of the Enemy, but by exciting us to 


on ; PTY Sn. 

ige our utmoſt Diligence and Skill to root out ſo 
i oubleſome and deſtructive a Companion. 

w very ingenious Phyſician falling into an odd Kind of Fever, had bis 


nſe of Hearing thereby made ſo very nice and tender, that he very 


laiuly heard ſoft Whifpers, that were made at a conſiderable Diſtance 
+ | F, and which were not in the * perceid d by the By-ſtanders, nor 
0%, Dave been by him before bis Sickneſs, M 

al! A Gentleman of eminent Parts and Note, during a Diſtemper he had 
m Eyes, bad bis Organs of Sight brought to be ſo tender, that both 


s Friends, and himſelf have aſſur'd me, That when he wak'd in the 
lebt, be could for a while plainly ſoe and diſtinguiſs Colours, as well 
other Object, diſcernable by the Eye, as was more than cuce try d. 


Boyl, deter. nat. of Effluv. ch. 4. 
aniel Frafer—— cortinu'd Deaf and Dumb from bis Birth, till 


ld 7th Tear of his Age———— After his Recovery from a Fever, ke per- 
7. %, Motion in bis Brain, which was very uneaſy to him; and after- 
8 ards he began to hear, and in Proceſs of Time, to underſtand Speech, 


Ne. Vid. Philoſ. Tranſ. No. 312. 
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CH A P. VIII. 
the Conſent between the Parts of Man's Body. 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the Good of Man's Body, 
dy the Conſent and Harmony between the Parts 
thereof: Of which let us take St. Paul's Deſcrip- 
tion, in 1 Chr. xii. 8. But now hath Cod ſet the 
Members, every one of them in the Body, as it 
bath pleaſed him. And ver, 21, The Eye cannot 


| X 4 ſay 
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ſay unto the Hand, I have no need of thee : N 
again, the Head to the Feet, I have no need. 
you. But ſuch is the Conſent of all the Parts, or; 
the Apoſtle wordeth it, God hath fo tempered | 
Body together, that the Members ſhould ha 
the ſame Care one for another, ver. 25. So thy 
whether one Member ſuffer, all the Memby 
ſuffer with it ; or oue Member be honoured i 
affected with any good,) all the Members rej 
[and ſympathize] with it, ver. 26. 

This mutual Accord, Conſent and Sympathyd 
the Members, there is no Reaſon to doubt (a) 
made by the Commerce of the Nerves (5), al 
their artificial Poſitions, and curious Rami 
ons throughout the whole Body, which is admin 
ble and incomparable, and might deſerve a Plut 
in this Survey, as greatly, and manifeſtly {cttng 
forth the Wiſdom and Benignity of the Great Cre 
tor; but that to give a Deſcription thereof fron 
the Origin of the BH in the Brain, the (te. 
bellum and Spine, and fo through every Part ar 
the Body, would be tedious, and intrench tat 
much upon the Anatomiſt's Province: And ther lu 
fore one Inſtance ſhall ſuffice for a Sample of tck 
Whole; and that ſhall be, (what was 8 

| [ 


_ 72 
© (a) See Bot 4. Chap, 8. (4 
(*) Tria propoſita ipſi Nature in Nervorum diftxibutione fur 
1. Ut ſenſoriis inſtrumentis Senſum impertiret. 2, Ut motoriis Motun, 10 
3. Ut omnibus aliis [partibus] daret ut que ft dolorem adferrent, «rg *"! 
noſcerent. And afterwards, Si quis in diſſeftionibus ſpectavit, cn A 
deravitque juſt ene, an ſecus Natura Nervos non eadem menſura emu 0 
bus partibus diſtribuerit, ſed aliis quidem liberalius, aliis vero parti 
eadem cum Hippocrate, velit nelit, de Naturd omnino pronunciabit, fir ap 
ea [cilicet ſagax, juſta, artifirieſa, avimaliungque provida eſt. GalcngFe\ 
fle UY. Parr. I. J. c, 9. | 
| * 7. ' 0 Bo:$ 
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bre (c), the great Sympathy occaſion d by the 
HO r of Nervke; whic I chuſe to inſtance 
rather than the Par oagum, or any other of the 
erves, becauſe although we may have leſs Varie- 
of noble Contrivance and Art, than in that 
air; yet we ſhall find enough for our Purpoſe; 
d which may be diſpatch'd in fewer Words. 
low this Fifth Conjugation of Nerves, is branch- 
{ to the Ball, the Muſcles, and Glands of the Eye; 
the Ear; to the Jaws, the Gums, and Teeth ; 
the Muſcles of the Lips (4) ; to the Tonſils, 
e Palate, the Tongue, and the Parts of the 
outh ; to the Precordia alſo, in ſome Meaſure, 
/ inoſculating with one of its Nerves ; and laſtly, 
the Muſcles of the Face, particularly the Cheeks, 
hoſe ſanguiferous Veſſels it twiſts about. 
From hence it comes to paſs, that there is a 
eat Conſent and Sympathy e) between theſe 
arts; ſo that a-guſtable Thing ſeen or ſmelt, ex- 
es the Appetite, and affects the Glands and 
arts of the Mouth ; that a Thing ſeen or heard, 
at is ſhameful, affects the Cheeks with modeſt 
luſhes ; but on the contrary, if it pleaſes and 
ckles the Fancy, that it affects the Precordia, 
and 


RW (-) Book 4. Chap. 5. 
(d) Dr. Witis gives the Reaſon, cur mutus Amaſiorum oſculæ 
1 impreſſa, tum præcordia, tam genitalia afficiendo, amorem ac 
diem tam facile irritant, to be from the Conſent of thoſe 
arts, by the Branches of this Fifth Pair, Nerv. Deſcr, c. 2.2. 
And Dr. Sach judges it to be from the Conſent of the L- 
Oris cum Labiis Uteri, that in April 1669, a certain breed- 
ig Lady, being affrighted with ſeeing one that had ſcabby 
qu4F-1ps, which they told her were occaſion'd by a peſtilential 
ever, had ſuch like Puftules brake out in the Labia Uteri. 
phem, Germ. T. 1, Obſ. 20. 
B (e) Con- 
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aur Muſcles of the Mouth and Face with Laqg 
ter; but a Thing cauſing Sadneſs and Melanchoyſih,, 
doth accordingly exert it ſelf upon the Præcord 
and demonſtrate it ſelt by cauſing the Glang; ; 
the Eyes to emit Tears (),. the Muſcles rn 
the Face to put on the ſortowful Aſpect of Cryin 
Hence alſo that torvous ſour Look produc d 
Anger and Hatred: And that gay and plcaly 
Countenance accompanying Love and Hope. Ay 
in ſhott, it is by Means of this Communication 
the Nerves, that whatever affects the Soul, i; d 
monſtrated, (whether we will or no,) by a d 
ſentaneous Diſpoſition of the P eco ai a Witt 
and a ſuitable Configuration of the Muſcles and hn 
of the Face without. And an admirable Contr 
vance of the Great GOD of Nature this is; Thi 
as a Face is given to Man, and as P/iny ſaith (g 
to Man alone of all Creatures; ſo it ſhould be, (a 
he obſerves,) the Index of Sorrow and Chearfi 
neſs, of Compaſſion and Severity, In its aſceu 
ing Part is the Brow, and therein a Part 
the Mind too. Therewith we deny, therevii! 
ze conſent. With this it is we fhew our Pridt 
zwhich hath its Source in another Place; hi 
here its Seat : In the Heart it hath its Pin 
but here it abides and dwells; and that becui 


|] by 


II 
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(e) Conſult Willis abi ſupra. | 

(7) Tears ſerve not only tomoiſten the Eye, to clean i 
brighten the Cornea, and to expreſs our Grief; but alſo to 
keviare it, according to that of Ulyſes to Andromache, in & 
Troas, ver. 762. 


Tempus moramque 2 arbitrio tuo #< (a ) 
OO Impleve lacrymis : Fletus ærumnas levat, ike 


- 
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could find no other Part throughout the 
2 higher, or more craggy (b), where it might 
ade alone. K | 
Thus I have diſpatch d what I ſhall remark con- 
ming the Soul and Body of Man, There are 
vers other Things, which well deſerve a Place in 
is Survey ; and theſe that I have taken Notice of, 
ſerv'd to have been enlarg'd upon: But what 
th been ſaid, may ſuffice for a Taſte and Sample 
this admirable Piece of God's Handy- work; at 
ſt ſerve as a Supplement to what others have ſaid 
fore me. For which Reaſon I have endeayour'd 
lay as little wittingly as I could, of what they 
ve taken Notice of, except where the Thread of 
y Diſcourſe laid a Neceſſity upon me. 


) Nibil altius ſi mul abruptiuſque invent, N 
CH A P. IX. 


the Variety of Mens Faces, Piices, aud 
Hand-IWriting. 


ERE I would have put an End to my Obſer- 
vations relating to Man ; but that there are 
ree Things ſo expreſly declaring the Divine Ma- 
gement and Concurrence, that I ſhall juſt men- 
on them, although taken Notice of more amply 
others ; and that is, 'The great Variety through- 

t the World of Mens Faces (a), Voices 
Eh) and 


(a) If the Reader hath a Mind to ſee Examples of Men's 
ikeneſs, he may conſult Valer, Maximus, I. 9. c. 14. con- 


" ring the Likeneſs of Pompey the Great, and Vibias, and 


Publicius 
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(5% and Hand-writing. Had Man's Body ben. 
made according to any of the Atheiſtical Scene * 
or any other Method than that of the Infinite Loi 
of the World, this Wiſe Variety would ney 0 
have been: But Mens Faces would have been d t 
in the ſame, or not a very different Mould ; the of 
Organs of Speech would have ſounded the m. 
or not ſo great a Variety of Notes; and the ſm 
Structure of Muſcles and Nerves, would havegin 
the Hand the ſame Direction in Writing. u 
in this Caſe, what Confuſion, what Diſturbam 
what Miſchiefs would the World eternally hn 
lain under? No Security could have been to on 
Perſons; no Certainty, no Enjoyment of ou 
Poſſeſſions (c); no Juſtice between Man and Ma, 


= Y: 


Publicius Libertinus ; as alſo of Pompey the Father, who ot 
the Name of Ceguus, he being like Menogenes the Cook; wit 
divers others. 

(5) As the Difference of Tone makes a Difference betuen 
every Man's Voice, of the ſame Country, yea, Family | 
a different Diale& and Pronunciation, differs Perſons of d 
vers Countries; yea, Perſons of one and the ſame County 
ſpeaking the ſame Language: Thus in Greece, there were 
lonick, Dorick, Attick, and Zolick Dialects. So in Great-Britai 
beſides the grand Diverſity of Englißʒ and Scotch, the dit 
rent Counties vary very much in their Pronunciation, & 
cent and Tone, although all one and the ſame Langu 
And the Way of the Gueadites proving the Ephraimites, Fu 
kii. 6. by the Pronunciation of Shibboleth, with a Kli 0 
Stbboleth with a Samech, is well known. So & Lapide ſaith, ti 
Flemings prove whether a Man be a Frenchman or not, 
bidding him pronounce Acht en tachrenticht ; which they pf 
nounce, A# en tactentic, by Reaſon they can't pronounce 3 
Aſpirate 5. 

| c) Regi Antiocho unus ex aqualibut-——omine Artemon, 
quam ſimilis fuiſſe traditur, Quem L aodice, uxor Antiocht, ins 


Ace Wyo, diſimulandi ſeeleris gratis, in lectulo perinde quaſi Reg 0: 
afrum coliscævit. Admiſſumgqite univerſunr pepulum, & fer none“ 


- 
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 Þ Diſtintion between Good and Bad, between 
ends and Foes, between Father and Child, 
usband and Wife, Male of Female; but all would 
ve been turn d topſey-turvey, by being expos d 
the Malice of the Envious and III- natur d, to 
je Fraud and Violence of Knaves and Robbers, 
the Forgeries of the craſty Cheat, to the Luſts 
the Effeminate and Debauch'd, and what not! 
ur Courts of Juſtice (4), can abundantly teſtify 
e dire Effects of miſtaking Men's Faces, of coun- 
rfeiting their Hands, and forging Writings. But 
w, as the Infinitely Wiſe Creator and Ruler 
ith ordet'd the Matter, every Man's Face can di- 
nguiſh him in the Light, and his Voice in the 
ark; his Hand-writing can ſpeak for him though 
dent, and be his Witneſs, and ſecure his Contracts 
future Generations. A maniteſt, as well as ad- 
irable Indication of the Divine Superintendence 
nd Management (e). 


vultu conſi mili fefellit: credideruntque homines ab Antiocho moriente 
aodicen & natos ejus ſibi com mendari. Valer. Max. ib. 

(d) Quid Trebellius Calca ! quam aſſeveranter ſeſe Clodium tulit 
P quidem dum de bonis ejus contendit, in centumvirale judicium ades 
vorabilis deſcendit, ut vix juſtis & equis ſententiis conſternatio populi 
lum relinque ret locum. In Mud tamen queſtione neque calumnie po- 
toris, neque violentiæ plebis judicantium religio cefit, Val. Max. 
b. c. 15. 

(e) To the foregoing Inſtances of Divine Management, 
ith relation to the political State of Man, I ſhall add ano- 
her Thing, that I confeſs hath always ſeem'd to me ſome- 
hat odd, but very providential; and that is, the Value that 
lankind, at leaſt the civiliz'd Parr of them, have in all A- 
zes put upon Gems, and the purer finer Metals, Gold and 
iber; ſo as to think them equivalent unto, and exchange 
hem for Things of the greatelt Uſe for Food, Cloathing, 
nd all other Neceſſaries and Conveniences of Life, Where- 
is thoſe 1 themſelves are of very little, if any Uſe in 
Phyfick, Food, Building or Cloathing, otherwiſe than for 
Ornament, or to miniſter to Luxury; as Samtenjfnd tells — 

ä 0 
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Nerv, who fifh'd with a Net gilt with Gold, and ſhod! 
ules with Silver ; but his Wife Peppæa, ſhod her Hot 
with Gold. V. Ner, c. 30. Pin. N. H. L. 33. c. 11. 80 fh. 
ſame Swetonizes tells us, Jul. Ceſar wy in a Bed of Gold, 2 
rode in a Silver Chariot, But Heliogabilus rode in one, 
Gold, and had his Cloſe-ſtool Pans of the ſame Metal, J 
Pliny Hai th, Vaſa Coquinaria ex argento Caluus Orator fieri queriy 
id. Neither are thoſe precious Things of 2 Uſet 
the making of Veſſels, pg Utenfils, (unleſs ſome little x; 
ceties and, Curiofities,) by Means of their Beauty, Impem 
bility, and Ductility. Of which laſt, the great Mr. Bey hu 
among others, theſe two Inſtances, in his Eſay about the yg 
tiliy of Effluviums, Chap. 2. Silver, whoſe DuFility, and Trafily 
are very much inferjour to thoſe of Gold, was, by my procuring, am 
out to ſo ſlender a Wire, that ———oa ſingle Grain of it amounuly 
twenty ſeven Feet. As to Gold, he demonſtrates it poſſibet 
extend an Ounce thereof, to reach to 77 7600; Feet, or 15 
Miles and an half, yea, to an incredibly greater Length, 
And as to Gems, the very Stories that are told of their pw 
digious Virtues, are an Argument, that they have very | 
or none more than other hard Stones. That a Diamond (þ 
diſcover whether a Woman be true or falſe to her Hushand 
Bed; cauſe Love between Man and Wife; ſecure agil 
Witchcraft, Plague and Poiſons ; that the Ruby ſhould diſpoſ 
to Cheerfulneſs, cauſe pleaſant Dreams, change its Cobu 
againſt a Misfortune befalling, Oc. that the Sapphire ſhould 
grow foul, and loſe its Beauty, when worn by one that i 
acherous ; that the Emerald ſhould fly to pieces, if it tou 
the Sk in of any unchaſte Perſon in the Act of Uncleanneß: 
That the Chry/olzte ſhould loſe its Colour, if Poyſon be of 
the Table, and recover it again when the Poyſon is off: And, 
to name no more, that the Turcoiſe, (and the ſame is ſaid a 
a Gold Ring,) ſhould ſtrike the Hour when hung over! 
drinking Glaſs, and much more to the ſame Purpoſe: 4 
theſe, and many other ſuch fabulous Stories, I ſay, of Gem), 
are no great Argyments, that their Virtue is equivalent 
their Value, Of theſe, and other Virtues, conſult We it 
his Muſeum, I. I. feb, 2. c. 17, &c, | 
But as to Gems changing their Colour, there may be ſome 
what of Truth in that, particularly in the Turcoiſe laſt mei. 
tion'd. Mr. Beyle obſerv'd the Spots in a Twreiſe, to {hit 
their Place from one Part to another, by gentle Degre® ( 
So did the Cloud in an Agate-handle of a Knife. A DF 
mond he wore on his Finger, he obſerv'd to be more illuſtrio 
at ſome Times than others: Which a curious 122 told bim 
ſhe had alſo obſerv'd in hers. So likewiſe à ric I 


Ruby di 


h 
d 
the ſame. Boyle of Abſol, Reſt in Bodies, CHAP, 


- | | CHA P. X. | 3 
T he Conclufion of the Survey of MAN. 

\ ND now having taken a. View of Man, and 
finding every Part of him, every Thing rela- 
g to him contriv'd, and made in the very beſt 
anner; his Body fitted up with the utmoſt Fore- 
zht, Art and Care; and this Body, (to the 85 
bnour, Privilege, and Benefit of Man,) poſſeſs'd 
a Divine Part, the Soul, a Subſtance made as 
were on Purpoſe to contemplate the Works of 
od, and glorify the Great Creator; and ſince this 
ul can diſcern, think, reaſon, and ſpeak ; What 
n we conclude upon the whole Matter, but that 
e lie under all the Obligations of Duty and Grati- 
de, to be thankful and obedient to, and to ſet forth 
e Glories of our Great Creator, and Noble Bene- 
or 2 And what ungrateful Wretches are we, how 
uck worſe than the poor Irrationals, if we do 
dt employ the utmoſt Power of our Tongue, and 
| our Members, and all the Faculties of our Souls 
the Praiſes of God ! But above all, ſhould we, 
ho have the Benefit of thoſe Glorious Acts and 
ontrivances of the Creator, be ſuch wicked, 
ch baſe, ſuch worſe than brutal Fools, to deny 
e Creator (a), in ſome of his nobleſt Works 2? 
Should 


(a) It was a pious, as well as juſt Concluſion, the ingenious 
aurence Bellini makes of his Opuſculum de Motu Cordis, in theſe 


Vords: De Motu Cordis iſthec, Que eguidem omnia, ſi a rudi 


telligenti # Hominis tantum conſilii, tantum ratiocinii, tantum peritiæ 
ae re rum, tantum ſcientiarum exigunt, ad hoc, ut inveniantur, ſeu 
2 5 * 

c 
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Should we ſo abuſe our Reaſon, yea, our ven 
Senſes ; ſhould we be ſo beſotted by the Devil, ay 
blinded by our Luſts, as to attribute one of th 
beſt contriv'd Pieces of Workmanſhip to bliny 
Chance, or unguided Matter and Motion, or am 
other ſuch ſottiſn, wretched, atheiſtical Stuf, 
which we never ſaw, nor ever heard made 
one Being (5) in any Ape ſince the Creation} 
No, No! But like wiſe and unprejudic'd Men, x 
us with David ſay, Pſalm cxxxix. 14. (wil 
which I conclude,) 7 will praiſe thee, for In 


ad hoc, ut percipi antur poſtquam fact a ſunt ; illum, cujus opera, ſu. 
acta ſunt bec ſingula, tam vani erimus atque inanes, ut exiſtinmny 
eſſe conſelit impotem, rationis expertem, imperitum, aut ignarun m. 
nium rerum: Quantum ad me attinet, nolim eſſe Rationis conju, 
tantum inſudandum mibi eſſet ad conſequendam intelligentiam enm 
rerum, quas fabrefaceret neſcio que Vis, que nihil intellige ret eorun yu 
fabreſaceret ; mihi etenim viderer eſſe vile quiddam, atque ridinin, 
qui vellem totam ætatem meam, ſanitatem, & quicquid human 
deterere, nihil curare quicquid eſt jucunditatum, ' quicquid lætitium 
EE commodorum; non divitias, non dignitates: non pœnas ein 
vitam ipſam, ut gloriari poſſem poſtrems inveniſſe unum, aut alt 
rum, & fortaſſe me inveniſſe quidem ex iis innumeris, que produr i 
neſcio quis ie, qui ſine labore, ſine curd, nihil cogrtans, nihil cognoſcen, 
non unam aut alteram rem, neque dubie, ſed certo produxiſſet innuntu 
innumerabilitates rerum in loc tam immenſo ſpatio corporum, ex quid 
totus Mundus compingitur, Ah Deum imwmortalem ! Video præſeni u. 
men tuum in hiſce tam prodigioſis Generationis initiis, & in altiſind 
eorum contemplatione defixus, neſcio quo ſtro admirationis concite, & 
guaſi divine furens cohiberi me minime poſſum quin exclamem. 
Magnus Dominus Magnus Fabricator Hominum Deus] Magi 
atque Admirabilis ! Conditor rerum Deus, quam Magnus es! Bell 
de Mot. Cord. fin. | 
(5) Hoc i. e. mundum effici ornatiflimum, & pulchet 
mum eſt concurſione fortuita] qui exiſtimas — petulſſe, ann 
tego cur non idem putet, ſi innumerabiles unius, & viginti forme lt þ 
rarum, vel aureæ, vel qualeſlibet, aliquo conjiciantur, poſſe ex his in i e 
ram excuſſis annales Emi ut deinceps legi poſſint, effici, Sc. — Wh 
i Mundum efficere poteſt concurſus Atomorum, cur porticum, cur it 
plum, cur domum, cier urbem non poteſt? Que ſunt minus opero/a, © 
multò quidem faciliora. Cic, de oye Deor. |. 2. c. 37. gef 
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var fully and wonderfully made ; marvellous are 
by Works, and that my Soul knoweth right 
1 27 el (1 b 7 


Having thus made wtrat (conſidering the Copi- 
mſneſs and Excellence of the Subject,) may be cal- 
ed a very brief Survey of Man, and ſeen ſuch ad- 
nirable Marks of the Divine Deſign and Art; let 
next take a tranſient view of the other inferiour 


WLrcatures ; and begin with Quadrupeds. 

l | 
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: ASURVEY of QUuaDRUPEDS 
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CHAP. 1. | 
Of their Prone POS TURE; 


N taking a View of this Part of the Animal 
World, fo far as the Structure of their Bodies 
conformable to that of Man, I ſhall paſs them 
y, and only take Notice of ſome Peculiatities in 
hem, which are plain Indications of Deſign; and 
he Divine Super-intendence and Management, 
und, 1. The moſt viſible. apparent Variation is 
une Prone Poſture of their Body: Concerning 
rhich, I ſhall take Notice only of two Things, 
„le Parts miniſtring thereto, and the Uſe and Be- 
ncht thereof, | | 


AT Y | J. As 


a 
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I. As for the Parts, it is obſervable; That in a 
theſe Creatures, the Legs are made exactly c 
formable to this Poſture, as thoſe in Man are to jj 
erect Poſture: And what is farther obſervable alj 
is, That the Legs and Feet are always admirh 
ſuited to the Motion and Exerciſes of each An 
mal : Tn fome they are made for Strength only, þ 
ſupport a vaſt, unwieldy Body (a); in others thy 
are made for Agility and Switftneſs (5), in ſor 
they are made for only Walking and Running, i 
others for that, and Swimming too g) 3 In otlen 
for Walking and Digging (4); and i 


(4) The Elephant being a Creature of prodigious \eigh 
the largeſt of a Animals Pliny ſaith, hath 2 — 
ingly made of an immenſe Strength, like Pillars, rather 

8. | 
Deer, Hares, and other Creatures, remarkable ir 
Swi have their Legs accordingly ſlender, but uiii 
ſtrong, and every Way adapted to their Swiftneſs. 

(c) Thus the Feet of the Otter are made, the Toes bei 
all conjoined with Membranes, as the Feet of Geeſe # 
Ducks are. And in Swimming, it is obſervable, That wit 
the Foot goes forward in the Water, the Toes are clot 
but when backward, they are ſpread out, whereby the 
more forcibly ſtrike the Water, and drive themſelves f 
Ware: The fame may be obferved alſo in Ducks and G 


Of the Caſtor or Beaver, the French Academiſts ſay, 10 
Structure of the Feet was very extraordinary, and ſufficiently demonſri 
ed, aha Nature hath deſigned this Animal to live in the Mate, 
e as upon Land, For although it bad four Feet, like Terre 
Animals, yet the hindmoſt ſoemed more proper to ſwim than walt Wien, 
the Five Toes of which they were composd, being joined together Mer) 
#Hoſe of ' a \Gooſe by a Membrane, which ſorves this Animal to [Ed 
with, But the fore Ones were made otherwiſe ; for there 9 "Vila 
Membrane which held thoſe Toes joined together + And this was "clit 
Atte for the Conveniency 'of this Animal, which uſerb them as "ner 
like a' Squirrel, <hen 'he eats, Memoirs for a Natural Hilo ( 
of Animals, pag. 84. ver: 
( The AAole's Feet are a remarkable Inſtance. 
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Walking and Flying Ce): In ſome they ate made 
more laks and weak, for the plainer Lands; in o- 
hers rigid, ſtiff, and leſs flexible (7), for traver- 
ſing the Ice, and dangerous Precipices of the high 
duntains (g) in ſome they are ſhod with tough 
and hard Hoots, ſome whole, ſome cleft ; in others 
with only a callous Skin. In which latter, it is ob- 
ſervable that the Feet are compoled of Toes, ſome 
ſhort for bare- going; ſome long to ſupply the Place 
of a Hand (5); ſome armed with long and ſtrong 
alons to catch, hold, and tear the Prey; ſome fen- 
ed only with ſhort: Nails, to confirm the Steps in 
Running and Walking. . | | 
II. As the Poſture of Man's Body is the. fitteſt 
or a Rational Animal, ſo is the Prone Poſtute of 
uadrupedsthemoſt uſeful and beneficial to 2 
0 i elves 


() The Wings of the Bat ate a prodigious Deviation from 
Nature's ordinary Way. So it is in the Virginian Squirrel, whoſe 
kin is extended between the Fore-legs and its Body. 

(f) Of the Legs of the Ell, the French Acatlemiſts ſay, 4/- 
laugh ſome Authors report, That there are Elks in Muſcovia, whoſe 

g are jointleſs ; there is great Pr. hahility, that this Opinion is found- 
den chat is. reported of thoſe Elks of Muſcovia, ac ey as of Cæ- 
ar's Alce, and Pliny's Machlis , that they have Legs ſo ſtiff and in- 
lexible, that they do run on Ice <vithout ſlippmg 3 <vhich is a Way that 
7 * that they have to ſave themſelves from the Wolves, &c. Ibid. 
b. 108. 

G The common tame Goat, (whoſe Habitation is generally 
n Mountains and Rocks, and who delighteth to walk on the 
ops of Pales, Houſes, &. and to take great and ſeemingly 
dangerous Leaps) Lhave obſerv'd, hath theJoints of the Legs 
"ery if and ſtrong, the Hoof hollow underneath, and its 
a edges ſharp. The like, I doubt not, is to be found in the 

Vi Goat, conſidering what Dr. Scheuchzer hath ſaid of its 
climbing the moſt dangerous Craggs of the Alps, and the Man- 
ner of their hunting it. Vid. Iter. Alpin. 3. p. 9 


(5) Thus in Apes and Adenleyi, inthe Beaver before, and di- 
vers others, | P 
Y 2 () 
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ſelves; as alſo moſt ſerviceable to Man. Fort 
are hereby better made for their gathering the 
Food, to purſuc their Prey, to leap, to climb, þ 
ſwim, to guard themſelves againſt their Enemiez 
and in a Word, to do whatever may be of princit 
Uſe to themſelves; as alſo, they are hereby renden 
more uſeful and ſerviceable to For for carrying l 
Burdens, for Tilling his Ground; yea, even for 
Sports and Diverſ ions. 
And now I might here add a Survey of the ex 
lent Contrivances of the Parts miniſtring to ti 
Poſture of the four-footed Animals, the admitilt 
Structure of the Bones (i), the Joints and Muſt 
their various Sizes and Strength; their commodion 
Lodgment and Situation, the nice Æquipoiſe of tk 
Body, with a great deal more to the fame Purpd, 
But I ſhould be tedious to inſiſt minutely upon ſid 
Particulars ; and beſides, I have given a Touch i- 
on theſe Kinds of Things, when I ſpake of Man. WP: 
Paſſing by therefore many Things of this Kin Ar 
that might deſerve Remark, I ſhall only conlide 
ſome of the Parts of the Ouadrupeds, differing fron 
what is found in Man (), and which are manik 
Works of Deſign. e 
()) It is a ſingular Proviſion Nature hath made for tht 
Serene of the Lion, if that be true, which Galen ſaith is re 
pos of its Bones being not hollow (as in other Animal) 
ut ſolid: Which Report he thus far confirms, that molt 


the Bones are ſo; and that thoſe in the Legs, and ſumeothe 


Parts, have only a ſmall and obſcure Cavity in them. . 
Galen, de U, Part, I, 11.c.18, 


(k) Theſe Sorts of Differences in the Mechaniſm of Animals, s 
the Score of the Poſition cf their Bodies, ccc ur ſo often, that it cu! 
70 mean Service to Anatomy if any one crould give us a Hiſt)? 

toſe Variations of the Parts of Animals, <uhich ſpring from the differen 
Feſtures of their Bedies. Drake Anat. V. I. B. 1. c. 17. 
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TT is remarkable, that in Man, the Head is of 
one ſingular Form; in tlie four-footed Race, as 
ariqus as their Species. In ſome, ſquare and large, 
uitable. to 905 ſlow Motion, Food, and Abode; in 
thers leſs, flender, and ſharp, agreeable to their 
wifter Motion, or to make their Way to their Food 
a), or Habitation under Ground (4). But paſſing 
py a great many Obſeryations that might be made 
df this Kind, I ſhall ſtop a little at the Brain, as 
he moſt conſiderable Part of this Part of the Body, 
ing the great Inſtrument of Life and Motion in 

uadrupeds, as it is in Man of that, as alſo in all 
Probability the chief Seat of his Immortal Soul, 
And accordingly it.is aremarkable Difference, that 
in Man the Brain is large, affording Subſtance and 
Room for ſo noble a Gueſt; whereas in Oadrupede, 
it is but ſmall. And another Thing, no leſs remark- 
able, is the Situation of the Cerebrum and Cere- 

r Bellum, 

(a) Thus Swine, for Inſtance, who dig in the Earth for 
Roots, and other Food, have their Neck, and all Parts of their 
Head very well adapted to that Service. Their Neck ſhort, 
brawny, and ſtrong; their Eyes ſet pretty high out of the 
Way ; their Snout long ; their Noſe callous and ſtrong; and 
their Senſe of Smelling very accurate, to hunt out and diſ- 


tinguiſh their Food in Mud, under Ground, and other the 
like Places where it lies concealed. 

(6) What hath been faid of Swine is no leſs, rather more 
remarkable in the Mole, whoſe Neck, Noſe, Eyes and Ears, 
are all fitted, in the niceſt Manner, to its ſubterraneous Way 


Life, | | 
SA (e) Wits 
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bellum, or the greater or leſſer Brain, which I ſhal 
give in the Words of dne of themoſt exact Anm. 
tomiſts we have of that Part (c): & Since, ſaith he 
« Gop hath given to Man: a 10 untenance, toi 
« behold the Heavens, and hath alſe ſeated an in. 
© mortal Soul in tlie Brain, cap a pable of the Cop, 


* tetnplation of Heayenly Things  thetefote, y 
i his Face is erect, 1o the Brain is & itt an hiohe: 
e Place, namely, "above the Cerebellim, and al 
* the Senſories. But in Brutes, whoſe Face x 
* prone towards the Earth, and whofe'Brain js a 
* paþle of Speculation, the Cerebellun, (who 
4 Buſineſs it is to miniſter to the Actions and Func- 
ce tions of the Pracordta, the principal Office i 
< thoſe Creatures) in tliem i is ſituated in the hight 
ce Place, and the Cerebrum lower. Alſo ſome d 
7 ; the Organs of Senſe; as tlie Ears and Eyes, at 
* placed, if not. above the Cerebrum, yet at leak 
«Equal thereto. 
Another Convenience in this Pofttion of the C 
2 and Cerebellum, the laſt ingenious Anato- 
185 tells us is this, c In the Head of Mat, 
i faith he, theBaſe of the Br ain and | Cerebell, yea 
* of the whole Skull, is ſet paralfel to the Hot 
* zon ; by which Means there is the leſs Danger 
* of the two Brains joggling, or ſlipping out « 
their Place. But in Unadrapeds, whole Head 
* hangs down, the Baſe of the Skull makes a rigit 
Angle with the Horizon, by which Means the 
* Brain is undermoſt, 5 the beim a: 


— 
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© ſo that one would be apt to imagine the Cere- 
Bell ſhould. not be ſteady, but joggle out of its 
place.“ To remedy which Inconvenience, hie 
ells us, © And left the frequent Concuſſions of 
the Cerebell ſhould cauſe a Fainting, or diſorder- 
ly Motion of the Spirits about the Præcordia, 
therefore, by the Artifice of Nature, ſufficient Pro- 
© viſion is made in all, by the dura Meui ux cloſe- 
ly encompaſling the Cęrebellum; beſides which, 
it is (in ſome) guarded with a ſtrong bony Fence ; 
and in others, as the Hare, the Coney, and 
* ſuch leſſer Qadrupeds, a part of the Cerebell is 
on each Side fenced with the Os Petroſum : 
So that by this double Stay, its whole Maſs is 

firmly contained within the Skull. my 
Beſides theſe Peculiarities, I might take notice 
f divers other Things no leſs remarkable, as the 
Niftitating Membrane ofthe Eye (e), the different 
allages of the Carotid Arteries ( mn. 
A8. u 84 + Skull, 


Me et ets 


(e) See Book IV. Chap, 2. Note (kk), 
(f) Arteria Carotis aliquanto poſterius in homine quam in alis 
quovis animali, Calvariam ingreditur, ſcil. juxta iKud foramen, per quod 
nus lateralis in Venam jugularem deſiturus crauio elabitur ; nam in 
ceteris hæc arteria ſub extremitate, ſeu proceſſu acuto ofſis petroſs, inter 
cranium emergit : verùm in capite humano, eadem, ambage longiori 
urcumdutta (ut ſanguinis torrens, priuſquam ad cerebri oram appellir, 
frafto impetu, lenius & placidius fluat) prope ſpecum ab ingreſſu ſinus 
lateralis factum, Calvariæ baſin attingit ; ==—& in majorem caute- 
lam, tunics inſuper aſcititid craſſiore inveſtitur, And ſo he gocs 
on to ſhew the Conveniency of this Guard the Artery hath, 
and its Paſſage to the Brain, and then ſaith, Si bujuſmodi con- 
WE ormationis ratio inguiritur, facile occurrit, in capite humano, ubi gene- 
„% affectus & magni animorum impetus ac arderes excitantur, ſangui- 
*in Cerebri oras appulſum debere eſſe liberum & expaditum, Ofc, 
iiue hoc quidenlseſpectu differt Homo à pleriſque Brutis, quibus, 
Avterg m mille ſurculos diviſa, ne ſanguinem pleniore alveo, aut cita- 
riore, quam par eft, curſu, adcerebrum evehat, Plexus Retiformes con- 


S 3 fiituit, 
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Of the Necks of Quadrupeds. 


Skull, their Branching into the Rete Mirabile (a 10! 
the different Magnitude of the Nates, and foneis 1 
other Parts of the Brain in Beaſts, quite differ nc 
from what it is in Man: But the Touches alreaq|iſo 
given, may be Inſtances ſufficient to prevent i 
being tedious in inlarging upon theſe admitabe p 
Works of Gd. eee | ] 
| Fmt, quibus nempe efficitur, ut ſanguis tarde admodum, leniquo << 
Leal fere elbe in cerebrum illabatur. And then lem "ra 
on to give afarther Account of this Artery, and the Rete Ang 
bile in divers Creatures, Willis, ibid, c. 8. : * 
(e) (Gals. thinks the Rete Mirabile is for concoQing a 4 
elaborating the Animal Spirits, as the Epididymides, h Ir 
Conyalutions a7 fz LN] are for elaborating the del Mlle 
De L. Part. J. 9. c. 4. This Rete is much more conſpicuu 
in Beaſts than Man; and, as Dr. Willis well judges, ſer 
1. To bridle the too rapid Incurfions of the Blood into the 
Brain of thoſe Creatutes, whoſe Heads hang down mu, ( 
2, To ſeparate ſome of the ſuperfluous ſerous Parts ofthe 1 
Blood, and ſend them to the Salival Glands, before the Bloo ha 
enters the Brain of thoſe” Animals, whoſe Blood is natur. 
of a watery Conſtitution. 3. To obviate any ObftruRionstha lt 
may happen in the Arteries, by giving a free Paſſage throuyl 
ther Veſſels, when ſome are hopped. Sh * . 
In Quadrupe di, as the Carotid Arteries are branched into the nf 
Rete Mirabile, for the bridling the too rapid Current of Boa 3 
into the Brain; ſo the Vertebral Arteries, axe, near their Eu 
trance into the Skull, bent into an acuter Angle than n. 
Man, which is a wiſe Proyiſion for the ſame Purpoſe. * 
| | e 4 bat 
= DLAz « 
an 


TIROM the Head paſs we to the Neck, no pri- 
T cipal Part of the Body, but yet a good Ir 
ſtance of the Creator's Wiſdom and Deſign, inal- © 
much as in Man it is ſhort, agreeable to the Erect | 
en * tion 
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jon of his Body; but in the Four-footed Tribe it 
long, anſwerable to the Length of the Legs (a), 
nd in ſome of theſe long, and leſs ſtrong, ſerving 
o carry the Mouth to the Ground; in others ſhort- 
r, brawny and ſtrong, ſerving to dig, and heaye 
p great Burdens (5). e 
But that which deſerves eſpecial Remark, is that 
xculiar Proviſion made in the Necks of all, or moſt 
ranivorous N for the perpetual hold- 
Ing down their Head in gathering their Food, by 
hat ſtrong, tendinous and inſenſible Apancuroſi t, 
pr Ligament (c) braced from the Head to the mid- 
le of the Back, By which means the Head, al- 

09 D251; though 


(a) It is very remarkable, that in all the Species of Qua- 
weds, this Equality holds, except only the Elephant ; and 
hat there ſhould be a ſuſficient ſpecial Proviſion made for 
hat Creature, by its Proboſcis or Trunk, A Member ſo ad- 
nirably contrived, ſo. cyriouſly wrought, and with ſo great 
igility and Readineſs, applied by Kat unweildy Creature 
0 all its ſeveral Occaſions, that I take it to be a manifeſt 
Wnſtance of the Creator's Workmanſhip. See its Anatomy 
n Dr. A, Moulen's Anat, of the Elephant, P. 33. As alſo in Mr. 
Baur Account in Phil, Tranſ. No. 36. 

Alioram ea eſt bumilitas ut cibum terreftrem roſtris facile contin- 
pant, | Quæ autem altiora ſunt, ut Anſeres, ut Cygni, ut Grues, ut 
ameli, adjuvantur proceritate collorum. Manus etiam data E - 
bantis, qui propter magnitudinem corporis difficiles aditus habebant ad 
aum. Cic. de N. D. I. 2. c. 47. 6 

Quod iis ani malibus que pedes habent fiſſos in digitos, Collum brevius 
t faftum, quam us per ipſum Cibum ori admovere queant : tis vers 
hue ungulas babent ſolidas, aut bifidas, lengins, ut prona atque incli- 
antia paſci que ant. Qu id etiam opus non ſit Artificis utilitatis 
nemoris? Ad hec 2 Grues ac Ciconie, cum crura haberent longi- 
ra, of eam cauſam Roftrum etiam magnum, & Collum longius habu- 
int. Piſces autem neque Collum penitus habuere, utpote qui neque 
rura habent, Quo patto non id etiam eſt admirandum? Galen. 
de UL. part. 1. II. c. 8. 

* 9 As in Moles and Swine, in Ch, 2. Note (a). | 

1 c) Called the Whiteleather, Packwas, Taxcvax, and 107 , 
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though heavy, may be long held down without 
Labour, Pain, or Uneaſineſs to the Muſcles oft! 
Neck, that would otherwiſe be wearied by beiy 

© ſo long put upon the Stretch, 


Ar 
NF CHAP. IV. 15 
Of the Sromachs of Qyadrupeds. 


F R OM the: Neck, let us deſcend to the $ 
= mach, a Part as of abſolute Neceſſity to tx 
Being and Well-being of Animals, ſo is in theks 
veral Species of Oyadrupeds, fized, contrived,an 
made with the utmoſt Variety and Art. (a) Wi 
Artiſt, what Being, but the Infinite Conleryat 
of the World, could ſo well adapt every Foodt 
all the ſeveral Kinds of thoſe grand Devourets a 
it! Who could fo well ſute their Stomachs to tix 
Reception and Digeſtion thereof; one kind of S 
mach to the Carnivorous, another to the Herbact 
ons Animals; one fitted to digeſt by a bare Malt 
cation; and a whole Set of Stomachs in oth", 
to digeſt with the Help of Rumi nation ny 


— nn en 


(a) The peculiar Contrivance and Make of the Drone 
gr CamePs Stomach, is very remarkable, which I will gt 

om the Pariſian Anatomiſts : At the toy of the Second [of the 
Ventricles] there were ſeveral ſquare Holes, which «vere the Ora 
4 about 30 Cavities, made like Sacks placed between the t uo Men | 
branes, which do compoſe the Subſtance of this Ventricle, The View! but | 
theſe Sacks made us to think that they might «vel be the Reſercaton" pen 
where Pliny ſaith, that Camels do a long Time keep the Water, mL UG 
they dvink in great Abundance to ſupply the Wants theredf i mn Gr 
ary Deſarts, — Vid. Memoirs, &c, Anat, of Dromeda!) (c) 

* 39, er „J. Z. C, 3. | 
P. 39 See allo Peyer, Merycol. I. 2. c. 3 60 * — 


i ſt Act, together with the Apparatus for that Ser- 
e, is ſo peculiar, and withal fo curious an Arti- 
fe of Nature, that it might juſtly deſerve a more 

&rticular Enquiry ; but ha vingformerly mentioned 
(), and leſt I ſhould be too tedious, I ſhall paſs 


| by. bs , : 
Wb) Bock IV. Chap, 11. 1 


'C H A P. V. | * 1 
Of the Hearts of Qyadrupeds.  * 


N this Part there is a notable Difference found 
between the Heart of Man and that of Beaſts, 
ncerning the latter, of which I might take No- 
e of the temarkable Confirmation of the Heatts 
Amphibious Oundrupeds, and their Difference 
om thoſe of Land-Animals, ſome having but one 
entricle (a), ſome three (o), and ſome but two 
ke Land-Animals but then the Foramen Ovale 
ierewith (c). All which may be juſtly eſteemed 
2 : as 
(a) Frogs are generally thought to have but one Ventricle 
their Hearts. | v 
% The Tortoiſe hath three Ventricles, as the Pariſian Aca- 
mifts in their Memoirs affirm, Beſides theſs two Ventricles [be- 
re ſpoken of ] which were in the hinder Part of the Heart, cubich 
th the Spine z there was, ſay they, 4 third in the Fore-part, in- 
ning a little towards the Right-ſide, &c. Memoirs, c. p. 259. 
but Mr. Buſſiere charges this as a Miſtake in thoſe ingenious 
ntlemen, and aſſerts there is but one Ventricle in the Tor- 
iſe's Heart. See his Deſcription of the Heart of the Land- 
wtoiſe, in Philoſ, Tranſa#, No, 328, 
(e) The Sea-Calf is ſaid by the French Academifts, to have 
his Proviſion, and their Account of it is this : {ts Heart was 
und and flat, Its Ventricſes appeared very large, and its Auricles 
A ds ks. fac, 
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as wonderful, as they are excellent Proviſions fy 


the'Manner of thoſe Animals living. But! ſhal 
content my {elf with bare Hints o theſe Thing 
and'fpeak only of two Peculiar more, and Fa 
but briefly. 105 

One is the Situationof the n N in Beth 
is near the middle of the whole Body ; in Ma 
nearer the Head (4). The —.—4 of which 
ſhall give from one ot the moſt curious Anatomik 
of that Part (e). © Secing, faith he, the Tap. 
cc tion and Diſtribution of the Blood depends 15 
8 « Iy on the Syſtole of the Heart, and that its l. 

cc quor is not driven of its own Nature fo readh 
ct into the upper Parts as into Veſſels even with 
cc or downwards into thoſe under it: It the Stu- 
cc tion of the Heart had been farther from the Hed, 
© jt muſt needs either have been made ſtronge u 
caſt out its Liquor with greater Force; ot ib 
© the: Head would want its due Proportion o 
«Blood. But in Animals that have a longer Neck, 
© and which is extended towards their Food as 
c ere, the Heart is ſeated as far from the oth 
© Parts; and they find no Inconvenience from it 
c becauſe they feed with their Head for the mal 
< part hanging down ; and ſo the Blood, as it — 

« fartie! 


fra mas ne "Pp — Apenure, through « which the T. My 
the Vena Cava conveyed the Blood into the riobt Ventricle of the Heat, 
dbere was another, which penetrated into the Arteria Venoſa, ® 
from thente into the left Ventricle, and afterwards into the Aorta. 9 
Hole, called the Foramen Ovale in the: Fœtus, makes the Anaſto 

mois, by the Means of which, the Blood goes from the Cava int f 
22 without paſſing through the Lungs, French Anatom 
N. 1 24. 

(4) Tay Ts Kaydiay med 73 bir n ＋ "Agony, & 
Arif. Hift. An. l. 2. c. 17. | 

Ce) Dr. Lower, de Corde, c. 1. (f)! 


art, - ww. 
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tarther to go to their Head than in others, Id it 
goes a plainer and oftena ſteep Way (J). 

The other peculiar Matter is, the faſtning (I for- 
ierly mentioned) which the Coneof the Pericor- 
um hath in Man tothe Diaphragm (g), where- 
sin all Qyadrupeds it is looſe. By which Means 
he Motion of the Midrif, in that neceſſary Act of 
geſpiration, is aſſiſted both in the upright Poſture 
Man, as alſo in the prone Poſture of Ouadru- 
ds (), which would be hindred, or rendred 
nore Difficult, if the Caſe was otherwiſe: © Which 

muſt needs be the Effect of Wiſdom and Deſign, 

and that Man was intended by Nature to walk 
erect, and not upon all-four, as CQuadrupeds 


n 
c o: 


9 I might have mentioned another wiſe Proviſion from 
he ſame Author, which take in his own Words: Is vitulis & 
quis, img plerique aliis animalibus majoribus, non ſolas propagines 4 


ervo ſexti paris ut in Homine, ſed etiam plurimas a Nerw iutercoſ- 
li ubi rect cor tranſit, cor accedere, ima in parenchyma ejus dimitti 
P toc ideo 4 Naturd quaſi ſubſidium Brutis comparatum, ne capita 
ue terram prona ſpectaut, non ſatis facile aut copioss Spiritus Ani- 
nales impertirent, Blaſii Anat. Animal, Par. 1. c. 4. ex Low- 
ro, de Corde. | | 
(e) Diaphragmatis circulo nerveo firmiter adberet \ Pericordium}] 
puod Homini ſingulare; nam ab eo in Canibus & Simiis diſtat, item 

1 aliis animalibus omnibus, Bartholin, Anat. 1. 2. c. 5. 
(b) Finalem cauſam quod attinet, — cum erectus ſit Hominis in- 
ſus atque figura, eoque facilius abdominis viſcera ſuo pondere deſcen- 
, minore Diaphragmatis nixu atque Syſtole ad Inſpirationem opus 
te porrd, cum in Exſpiratione pariter neceſſarium ſit Diapbragma re- 
arari, cum capſula cordis omnino connettendum fuit in Homine, 
pe forte, quamdiu erectus incedit, ab Hepatis, aliorumque viſcerum ap- 
enſorum pondere deorſum adeo deprimeretur, ut neque Pulmo ſatts 
oncideye, neque Exſpiratio debito modo peragi potuerit, Quocirca in 
Onadrupedibus, ubi abdominis viſcera in ipſum Diaphragma incumburt, 
Ipſumque in pectoris cavitatem ſuo pondere impellunt, iſta partium ac- 
cretio Exſpirationi quidem inutilis, Inſpirationi autem debitam Dia- 
ir tenſionem impediendo, Pror ſus incom moda fuiſſet. Lower, 
ib. p. 8. | ; 
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80: Toexpreſs it in the Words of a great Ju 
in ſuch Matters (i). r 

Ip Tyſons a o the Orang-Outane, in Ray 
of God, P · 262. 21 a | 
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CHAP. VI. 
Of the Difference between Man and Opady 
DIY peds in the Nervous Kind. 


"J HERE is only one Difference more betnea 
Man and Oyadrnpeds that I ſhall take noi 
of, and that is the Nervous Kind: And becauſei 
would be tedious to inſiſt upon many Particular (ij 
I ſhall, for a Sample, inſiſt chiefly upon one, 
that is, of Nature's prodigious Care for a due Cons 
munication and Correſpondence between the Heal 
and Heart of Man, more than what is in the four 
tooted Tribe. For this Purpoſe, beſides the Cor 
reſpondence thoſe Parts have by Means of tx 
Nerves of the Par 2agum (common both to Ma 
and Beaſt) there is a farther and more ſpecial Com 
munication and Correſpondence occaſioned by tit 
Branches (S) of the intercoſtal Pair ſent fromtit 

Cercut 


— 


() Amongſt theſe, I might name the Site of the Nene 
"proceeding from the Medulla Spinalis, which Dr. Lower tale 
notice of. In Beaſts, whoſe Spine is above the reſt of i 
Body, the Nerves tend directly downwards; but in Man, 
being ere&, the Nerves ſpring out of the Spine, not at Rig 
but in Oblique Angles downwards, and paſs alſo in the Bod 
the ſame Way. Ibid. p. 16. 

(6) In pleriſque Brutis tantum bac vis (i. e. by the Par va 

dix omnino per uus Paris Intercoſtalis nervos, aditus ad cer 
Appendicgm cjus pateſcit. Verum in Homine, Nervus Intercoſtalis, p ki 


IC 
1 
It 
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roical Plexus to the Heart, and Præcordia. 
3y which Means the Heart and Brain of Man have 
mutual and very intimate Corteſpondence and 
Pncern with each other, more than is in other 
reatures ; or as one of the moſt curious Anato- 
wiſts and Obſervers of theſe Things faith (c): 
© Brutes are as it were Machines made with a ſim- 
* pler, and leſs operoſe Apparatus, and endowed 
therefore with only one and the ſame Kind of 
Motion, or determined to do the ſame Thing: 
* Whereas in Man, there is a great Variety of 
* Motions and Actions. For by the Commerce 
of the aforeſaid Cervical Plexus (d) he ſaith, 
The Conceptions of the Brain preſently affect the 
Heart, and agitate its Veſſels and whole Ap- 
* pendage, together with the Diaphragm. From 
whence the Alteration in the Motion of the 
Blood, the Pulſe, and Reſpiration. So alſo on 
* the contrary, when any Thing affe&s or alters 
the Heart, thoſe Impreſſions are not ofily retort- 
* ed to the Brain by the ſame Du of the Nerves, 
* but alſo the Blood it ſelf (its Courſe being once 


changed) 

er officia ejus in imo ventre huic cum ceteris animalibus communia, 

iam ante pectoris clauſtra internuneii ſpecialis loco eſt, qui Cerebri & 

— ſenſa mutua ultra citraque refert, Willis Nervor. deſer. 
X uſus, c. 26. 

(0 Id. ib. Dum banc utrinſque ſpeciel d ferentiam perpends, ſuc- 


'rit ani mo, Bruta eſſe velut machinas, &c. 


| (4) That our great Man was not miſtaken, there is great 


Reaſon to imagine, from what he obſerv'd in diſſecting a 
. Beſides the Brain being but ſmall, he ſaith, Præcipua 
wtem diſcri minis nota quam inter idius & viri cordati partes adverti- 
ws, becce erat; nempe quod prædictus Nervi Intercoftalis Plexus, 
quem Cerebri & Cordis internuncium & Hominis proprium diximus, 
in Stulto hoc valde exilis, & minori Nervorum ſateltitio ftipatus fuerit. 


Ibid. 
ſe) Id. 
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c changed) flies to the Brain witli a different any 
ce unuſual Courſe, and there agitating the Aniny 
« Spirits with divers Impulſes, produceth vario 
“ Conceptions and Thoughts in the Mind.“ Ay 
he tells us, That hence it was that the AnciyM 
© Divines and Philoſophers too, made the Heyy 
« the Seat of Wiſdom ; and certainly (faith jy 
ce the Works of Wiſdom and Virtue do very mug 
& depend upon this Commerce which is betyta 
« the Heart and Brain:“ And ſo he goeth on nit 
more to the ſame Purpoſe, Upon the Accounts 
this Tutercoſtal Commerce with the Heart, ben i 
wanting in Brutes, there is another ſingulz 
careful and wiſe Proviſion the Infinite Creim 
hath made in them, and that is, That by Rei 
both the Par Fagum, and the Intercaſtal to, 
do not ſend their Branches to the Heart, and i 
Appendage in Brutes ; therefore, leſt their Heat 
ſhould want a due Proportion of Nervous Veles 
the Par Yagum ſends more Branches to ther 
Heart than to that of Man. This, as it is a 
markable Difference between Rational and Ir 
tional Creatures; ſo it is as remarkable an Ar- 
ment of the Creator's Art and Care; who althoupl 
he hath denied Brute-Animals Reaſon, and HI 
Nerves miniſtring thereto, yet hath another WI 
ſupplied what is neceſſary to their Life and Statt 
But let us hear the ſame great Author's Delcait 
upon the Point (e) ; © Inaſmuch, faith he, 5 
© Beaſts are void of Diſcretion, and but little {ub 
<© ject to various and different Paſſions, thereto, 
there was no Need that the Spirits, that weret0 


(Id. ib. cap. 29. In quantum Beſtie prudentid carent, & ci 
aue, 22 &c, . Je pr , 41 


1 


Hae. VII. The Concluſton. 337 
© be convey'd from the Brain to the Precordia, 
© ſhould paſs two different Ways, namely, one for 
© the Service of the vital Functions, and another 
© for the reciprocal Impreſſions of the Affections; 
but it was ſufficient that all their Spirits, hat- 
© ever Uſe they were deſigned for, ſhould be con- 
veyed one and the ſame Way. 

Here now in the Nervous Kind we have mani- 
Acts of the Creator's Deſign and Wiſdom, in 
his ſo manifeſt and diſtin& a Proviſion for Ratio- 
Pal and Irrational Creatures; and that Man was 
Evidently intended to be the one, as the Genus of 
uadrupeds was the other. 


CH A P: VII. 
The CONCLUSION. 


LA ND now it is Time to pauſe a while, and re- 
flect upon the Whole. And as from the Con- 
derations in the preceding Boox, we have eſpe- 
ial Reaſon to be thankful to our Infinitely Merciful 

er, for his no leſs Kind than Wonderful Con- 
rivances of our Body; ſo we have Reaſon, from 
his brief View I have taken of this laſt Tribe of 
ie Creation, to acknowledge and admire the Same 

reator's Work and Contrivances in them. For we 
have here a large Family of Animals, in every par- 
cular Reſpect, curiouſly contrived and made, for 
hat eſpecial Poſture, Place, Food, and Office or 
Buſimeſs which they obtain in the World. So that 
f we conſider their own particular Happineſs and 

od, or Man's Uſe and Service; or if we view 
1 1 mean 


cidental, that every Thing is done for the bet. 


ſolo corpore conſtiterunt, nthil videntes animo, Lactant. L. 7.8 
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them throughout, and conſider the Parts where 
they agree with Man, or thoſe eſpecially whey MP 
they differ, we ſhall find all to be ſo far from h 
ing Things fortuitous, undeſigned, or any Way a 


all wiſely contrived, and incomparably fitted w MW? 
and every Way worthy of the Great Creator, An 
he that will ſhut his Eyes, and not fee Gop (4)j 
theſe His Works, even of the poor Beaſts of th 
Earth, that will not ſay [as Elibu hath it, Ji 
XXXV. 10, 11.] Where is God my Maker, wh 
teacheth us more than the Beaſts of the Fart, 
and maketh us wiſer than the Fowls of 1 
Hearen? Of ſuch an one we may uſe the Palmil' 
Expreſſion, P/al. xlxix. 12. That He is lile th 


Beaſts (b) that periſh. 


(4) Deum namque ire per omnes 
* Terraſque tractuſque Maris, Ceelumque profundum, 
_ Hine Pecudes, Armenta, viros, genus omne Ferarum, ; 
Virgil. Georg. |. 4 
( Lllas qui nullum omnino Deum eſſe dixerunt, non mod no P.. Li 
leſophos, ſed ne homines quidem fuiſſe dixerim ; qui, mutis ſimilimi u Y: 


CTT n 


BOOK VI. II. 


ASURVEY of BIRDS. A 


i Avins briefly, as well as I could, Ji. for 
| patch'd the Tribe of Onadrupeds ; Isa Me 
next take as brief and tranſient a View __ 


the Feather'd Tribe. ( 
And 
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And here we have another large Province to ex- 
patiate in, if we ſhould deſcend to every Thing 
wherein the Workmanſhip of the Almighty ap- 
Ipears. But I muſt contract my Suræey as much 
{Was may be; and ſhall therefore give only ſuch 
lints and Touches upon this curious Family o 
Animals, as may ſerve for Samples of the reſt of 
what might be obſerv'd, 


ens 


CHAP. 1. 


O rhe Motion of Birds, and the Parts mini- 
ſtring thereto; 


As this Tribe hath a different Motion from that 
& of other Animals, and an amphibious Way of 
= ; pare in the Air, and partly on the Land and 
Waters; fo is their Body accordingly ſhap'd; and 
fall their Parts incomparably fitted for that Way of 
Life and Motion; as will be found by a curſory 
view of ſome of the Particulars And the 
1. And moſt viſible Thing, is the Shape and 
Make of their Body, not thick and clumſy, but 
incomparably adapted to their Flight: Sharp be- 
fore, to pierce and make Way through the Air, 
and then by gentle Degrees riſing to its full Bulk. 
To which we may add, | | 
II. The neat Poſition of the Feathers throughout 
the Body ; not rufled, or diſcompoſed, or placed 
ſome this, ſome a contrary Way, according to the 
Method of Chance; but all artificially plac'd (2); 
of 


"(4 Ses before Book IV. Chap. 8 Note J ; y : Ee 
0 2 2 5 (6) Mr; 
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for facilitating the Motion of the Body, and its &. 
curity at the ſame Time, by way of Cloathing 
And for that End, moſt of the Feathers tend back. 
ward, and are laid over one another in exact an 
regular Method, armed with warm and ſoft Dom 
next the Body, and more ſtrongly made, and cur. 
oufly clos'd next the Air and Weather, to feng 
off the Injuries thereof. To which Purpoſe, 
alſo for the more eaſy and nimble gliding of te 
Body through the Air, the Proviſion Nature ht 
made, and the Inſtin& of theſe Animals to pre 
and dreſs their Feathers, is admirable ; both inRe. 
| _ of their Art and Curioſity in doing it, and he 
il-bag (), Glands, and whole Apparatus fo 
that Service. - | 
III. And now having ſaid thus much relating v 
the Body's Motion, let us Survey the Grand Int: 
ment thereof, the r ih Which as they are pri- 
cipal Parts, ſo are made with great Skill, and pl: 
ced in the moſt commodious Point of the Body (c) 
” 147 
| E (5) Mr. Willughby ſaith, there are two Glands for the Secte 
tion of the unctuous Matter in the Oi. bag. And ſo they ap 
pear to be in Geeſe, But upon Examination, I find, that in 
molt other Birds, (ſuch at leaſt as I have enquired into) 
there is only one Gland; in which are divers little Cells, cnd- 
ing in two or three larger Cells, lying under the Nipph a 
the Oil-bag, This Nipple is perforated, and being preſſed, 
drawn by the Bird's-Bill, or Head, emits the liquid Oil, asi 
is in ſome Birds, or thicker unctuous Greaſe, as it is in o 
thers. The whole Oil-bag is in its Structure ſomewhat col 
formable tothe Breaſts of ſuch Animals as afford Milk. | 
(e) In all Birds that fly much, or that have the moſt Occ: 


fion for their Wings, it is manifeſt that their Wings are plac 
in the very beſt Part, to balance their Body in the Air, and 


Jon 


Ini. 


ble of: For otherwiſe we thould perceive them to reel, an- 


fly unſteadily; as we ſee them to do, if we alter their Aqui 


ive as ſwift a Progreſſion, as their Wings and Body are cap* W 
{ 
Folle, 
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to give it in an exact Equipoiſe in that ſubtile Me- 
dium, the Air. 
And here it is obſervable, with what incompa- 
lrable Curioſity every Feather is made; the Shaf? 
lexceeding ſtrong, but hollow below, for Strength 
and Lightneſs Sake; and above, not much leſs 
ſtrong, and fill'd with a Parenchymaor Pith, both 
ſtrong and light too. The Yanes as nicely gaug d 
Jon each Side as made; broad on one Side, and nar- 
rower on the other; both which incomparably mi- 
niſter to the progreſſive Motion of the Bird, as alſo 


= 
4 


| to the Union and Cloſenefs of the Wing (aq. 4 


8 * 


* 


poiſe, by cutting the End of one of the Wings, or hanging a 
Weight at any of the extreme Parts of the Body. But as for 
ſuch Birds as have as much Occaſion for Swimming as Flying, 
and whoſe Wings are therefore ſet alittle out of the Centre of 
the Body's Gravity. See Book IV. Chap, 8. Nete (9). And for 
| ſuch as have more Occafion for Diving than Flying, and whoſe 
Legs are, for that Reaſon, ſet more backward, and their 
Wings more forward. Chap. 4. Note (k) of this Book, 
| (4) The Wiſe Author of Nature hath afforded an Exam- 
le of the great Nicety in the Formation of Birds, by the 
Vicety obſerved in a Part no more conſiderable than the 
Vanes of the Flag-feathers of the Wing. Among others, 
theſe two Things are obſervable: 1. The Edges of the ex- 
eerior or narrow Vanes bend downwatds, but of the inte- 
 W& tor wider Vanes upwards; by which Means they catch, hold, 
and lie cloſe to one another, when the Wing is ſpread ; ſo 
„chat not one Feather may miſs its full Force and Impulſe 
upon the Air, 2. A yet leſſer Nicety is obſerv'd, and that is, 
in the very ſloping the Tips of the Flag - feathers: The inte- 
„tour Vanes being neatly {lop'd away to a Point, towards the 
{| outward Part of the Wing; and the exteriour Vanes ſlop'd 
towards the Body, at leaſt in many Birds; and in the Middle 
„of the Wing, the Vanes being equal, are but little ſlop'd. 
So that the Wing, whether extended or ſhut, is as neatly 
i Yop'd and form'd, as if conſtantly trimm'd with à Pair of 
- 


„ S$ciffors, 
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And no leſs exquiſite is the textrine Art of the . 
Plumage (e) alſo ; which is ſo curiouſly wrought, 
and fo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when tit 
Eye is aſſiſted with Glaſſes. 

And as curiouſly made, ſo no leſs curiouſſy x 
the Feathers placed in the Wing, exactly accord, 
ing to their ſeveral Lengths and Strength : The 
Principals ſet for Stay and Strength, and theſe z. 

8 oth 
* — — Gs "r= | SM We 

(e) Since no exact Account, that I know of, hath been g. 
ven of the Mechaniſm of the Vanes, or Webs of the Feather, 
my Obſervations may not be unacceptable. 'The Vare conſiſt 
not of one continu'd Membrane; becauſe if one broken, it 
would hardly be reparable : But of many Lamine, which ar 
thin, ſtiff, and ſomewhat of the Nature of a thin * 
Towards the Shaft of the Feather, (eſpecially in the Flay 
feathers of the Wing,) thoſe Lamine are broad, &c, of a 
ſemicircular Form ; which ſerve for Streygth, and for the 
cloſer ſhutting of the Lamina to one another, when Impulſes 
are made upon the Air. Towards the outward Part of the 
Vane, theſe Lamine grow ſlender and taper : On their under 
Side they are thin and ſmooth, but their upper-outer Edge 
is parted into two hairy Edges, each Side having a different 
Sort of Hairs, laminated or broad at Bottom, and ſlenderand 
bearded above the other half. I have, as well as I could, 
apr r- the uppermoſt Edge of one of theſe Lamine in 

ig. 18. with ſome of the Hairs on each Side, magnify'd 
with a Microſcope, Theſe bearded Briſtles, or Hairs, on one 
Side the Lamine, have ſtrait Beards, as in Fig. 19. thoſe on 
the other Side, have hook'd Beards on one Side the lender 
Part of the Briſtle, and ſtrait ones on the other, as in Fig. 20, 
Both theſe Sorts of Briſtles magnify'd, (only ſcattering, an 
not cloſe,) are repreſented as they grow upon the upper ge 
of the Lamina . i. in Fig, 18, And in the Vane, the hook 
Beards of one, Lamina, always lie next the ſtrait Beards of 
the next Lamina; and by that Means lock and hold each o- 
ther; and by a pretty Mechaniſm, brace the Lamine cloſe to 
one another, And if at any Time the Vane happens to be 
ruffed and diſcompos'd, it can by this pretty eaſy Mechaniſm, 
bc redus d and repair'd, Kid, Bt LV, Chap, 12, Note (=). 
FF 
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gain well lined, faced, and guarded with the Cu- 
Pert and Secondary Feathers, to keep the Air 
from paſſing through, whereby the ſtronger Im- 
pulſes are made thereupon. 

And laſtly, to ſay no more of this Part, that 
deſerves more to be ſaid of it, what an admirable 
n | 3 is there of Bones, very ſtrong, but with- 
„ ight and incomparably wrought ? of Zoynrs, 
| 
l 


Me; +, 


SS 


which open, ſhut, and every way move, according 
to the Occaſions either of extending it in Flight, or 
Iwithdrawing the Wing again to the Body ? And 
Jof various Maſcles; among which the peculiar 
Strength of the Pectoral Muſcles deſerves eſpecial 
Remark, by Reaſon they are much ſtronger (F) 
in Birds than in Man, or any other Animal, not 
made for Flying. 

IV. Next the Wings, the Tail is in Flight con- 
ſiderable; greatly aſſiſting in all Aſcents and De- 


ſcents in the Air, as alſo ſerving to ſteady () 
= Flight, 


J) Pettorales Muſculi Hominis flettentes humeros, pardi & pa- 
rum carnoſi ſunt ; nen equant 50am aut om partem omnium Muſ- 
| culorum Hominis, E contra in Avibus, Peforales Muſculi vaſtiſſimi 
| ſunt, & equont, imò excedunt, & magis pendent, quam reliqui omnes 
Muſculi ejuſdem Avis ſimul ſumpti, Borell. de Mot. Animal, 
Vol. I. Prop. 184. | | 
Mr. Witughby having made the like Obſervation, hath this 
Reflection on it, whence, if it be poſſible for a Man te fly, it is 
8 thought by them who hade curiouſly weighed and conſidered the matter, 
| that be that would attempt ſuch a Thing with Hopes of Succeſs, "muſt 
e contrive and adapt his Wings, that he may make uſe of his Legs, 
Aud not bis Arms in managing them: (becauſe the Muſcles of the 
| Lepore ſtronger, as he obſerves.) Willugh. Ornith, I. I. 
$61, Tet. 19, - 
{ (2) Mr. Wikughly, Ray, and many others, imagine the 
principal Uſe of the Tail to be to ſteer, and turn the Body in 
the Air, as a Rudder. But Bore#i hath put it beyond all 
Doubt, that this is the leaſt * of it, and that it is c * - 
4 


2 
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Flight, by keeping the Body upright in that ſubtilo: 
and yielding Medium, by its readily turning aye 
anſwering every Vacillation of the Body. The. 

And now to the Parts ſerving to Flight, let ul Pla 
add the nice and compleat Manner of its Perſo. 
mance; all done according to the ſtricteſt Rules viii 
Mechaniſm (5). What Rower on the Wateg 
what Artiſt on the Land, what acuteſt Mathemy. 
tician could give a more agreeable and exact Ny 
tion to the Wings, than theſe untaught flying 4. 
tiſts do theirs! Serving not only to bear their B. 
dies up in the Air, but alſo to waft them aloy 
therein, with a ſpeedy progreſſive Motion, as a0 
to ſteer and turn them this Way and that Way, 
up and down, faſter or ſlower, as their Occaſin; 
require, or their Pleaſure leads them. 

V. Next to the Parts for Flight, let us view te 
Feet and Legs miniſtring to the other Motion: 
Both made light, for eaſier Tranſportation through 
the Air; and the former ſpread, ſome with Mem- 
branes for Swimming (7), ſome without, for ſteady 

"Fs Going, 


aſſiſt the Bird in its Aſcents and Deſcents in the Air, and to 
obviate the Vacillations of the Body and Wings. Far as for 
turning to this or that Side, it is performed by the Wings and 
Inclination of the Body, and but very little by the help ot 
the Tail. ö 
) See Boreli ubi ſupr. Prop. 182, Er. =_ 
( It is configerable in all Water-Fowl, how exactly thei 1 
Legs and Feet gorreſpond to that way of Life. For either I ft 
their Legs are long, to enable them to wade in the Waters: 4. 
In which caſe, their Legs are bare of Feathers a good way N. 
above. the Knees, the more conveniently for this Purpoſe, eli 
Their Toes alſo are all abroad; and in ſuch as bear the WF - 
Name of Mudſuckers, two gf the Toes are ſomewhat joined, {Wei 
that they may not eafily fink in walking upon boggy Places. ſt 
And as tor ſuch as are whole-footed, or whoſe Toes art Beat 
END ; | we 
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ing, for Perching, for Catching and Holding 
pf Prey (E), or for Hanging by the Heels to ga- 
Sher their Food (/), or to fix themſelves in their 
Places of Retreat and Safety. And the latter, name- 
y the Legs, all curved for their eaſy Perching, 
WM ooſting, and Reſt, as alſo to help them upon 
heir Wings in taking their Flight, and to be there- 
in commodiouſly tucked up to the Body, fo as not 
to obſtruct their Flight, In ſome long, for Wad- 
ng and Searching the Waters ; in ſome of a mo- 
derate Length, anſwerable to their vulgar Occaſi- 
pus; and in others as remarkably ſhort, to anſwer 
heir eſpecial Occaſions and Manner of Life (m). 

o all theſe let us add the placing theſe laſt men- 


tioned 
vebbed together (excepting ſome few) their Legs are gene- 
ally ſhort, which is the moſt convenient Size for Swimming, 
nd *tis pretty enough to ſee how artificially * up 
heir Toes and Feet when they withdraw their Legs, or go 
to take their Stroke ; and as artificially again extend or o 
their whole Foot, when they preſs upon, or drive themſelves 
forward in the Waters. 
( Some of the Characteriſticks of Rapacious Birds, are, 
o have hooked, ſtrong, and ſbarp-poinied Beats and Talons, fitted for 
Napine, and tearing of Fleſh , and ſtrong and brawny Thighs, for ftrik- 
ging down their Prey. Willughby Ornith, I. 2, c. 1. Rai Synopſ. 
Av. Method. P: I, 
) Such Birds as elimb, particularly thoſe of the W/oed-pecker 
Kind, have for this Purpoſe (as Mr. Witugbby obſerves, I. 2. 
(c. 4-) 1. Strong and muſculous Thighs. 2. Short Legs and very 
ſtrong. 3. Toes ſtanding two forwards and two backwards. 
Their Toes alſo are cloſe youre together, that they may more 
f arenen and firmly lay hold on the Tree they climb upon. 
4. All of them have a hard Riff Tail bending alſo down- 
wards, on which they lean, and ſo bear up themſelves in 


climbing. = 
_ (m7) Swifts and Swallers have remarkably ſhort Legs eſpe 

(cially the former, and their Toes graſp any Thing very 
ſtrongly. All which is uſeful to them in building their Neſts, 
anck other ſych Occafions as neceſſitate them to hang fre- 


quently 
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tioned Parts in the Body. In all ſomewhat out 
the Centre of the Bodys Gravay (#). but in {gl 
as ſwim, more than in others, for the better roy 
ing their Bodies through the Waters, or to help thea(f 
in that Diving (o) too. | 


quently by their Heels. But there is far greater Uſe of thi 
tructure of their and Feet, if the Reports be tre 
their hanging by the Heels in great Cluſters (after the nu 
ner of Bees) in Mines and Grotto's, and on the Rocks bydt 
Sea, all the Winter. Of which latter, I remember the lx 
learned Dr, Fry told this Story at the Univerſity, and confirnd 
it to me fince, viz. That an ancient Fiſherman, accounted u 
honeſt Man, being nearſome Rocks on the Coaſt of Cm 
faw at a very low Ebb, a black Liſt of ſomething adheringy 
the Rock, which when he came to examine, he foul 
was a great Number of Swa#ows, and, if I miſremember ng 
of Swifts alſo, hanging by the Feet to one another, as bes 
do ; which were covered commonly by the Sea-Waters bu 
revived in his warm Hand, and by the Fire. All this the 
Piſherman himſelf aſſured the Doctor of. Of this, ſee mor, 
Chap. 3. Note (d) of this Book. 

(v) In Birds that frequent not the Waters, the Wings ar 
in the Center of Gravity, when the Bird lies along, as in 
Flying; but when it ſtands or walks, the Erection of te 
ws throws the Center of Gravity upon the Thigh an 

cer, | 

(o) See Chap. 4. Note (k). 
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CHAP. II. B 
Of the Head, Stomach, and other Parts i 
| BIRDS. / 


Hus having diſpatched the Parts principal 
| concerned in the Motion of the Feather Fern 
Tribe, let us proceed to ſome other Parts not yi" 
animadverted upon. And we will begin with tee 


Head, concerning which I have already taken - nar 
7 97 tee,. 
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ee of its Shape for making way through the Air; 
the Make of the Bill, for gathering Food, and 
ther Uſes; the commodious Situation of the Eye ; 
d I might add that of the Ear too, which would 
E in the Way, and obſtruct Flight, if 'twas like 
Hat of moſt other Animals: Alſo I might ſay a 
Feat deal of the Conformation of the Brain, and 
the Parts therein wanting, and of others added, 
Ne to what is obſervable in Fiſhes ; whoſe Poſture 
the Waters reſembles that of Birds in the Air (a), 
Id both very different from Man and Beaſts; 
Id laſtly, to hint at no more, I might ſurvey 
ge peculiar Structure of the Larynx (), the 
5 ue, 


(a) Cerebra Hominum & Quadrupedum in pleriſque ſimilia exiſtunt. 
apitibus Volucrum & Piſcium contenta, ab utriſque prioribus 
ge diverſa, tamen inter ſe, quoad pracipuas Cy nepeas partes Sym- 
repemuntun. The Particulars wherein the Brains of Birds 
Wd Fiſhes agree with one another, and wherein they differ 
om the Brain of Man and Beaſts, ſee in the ſame juſtly 
Emous Author, Wi#is Cereb, Anat. c. 5, 
| (b) Circa bifurcationem Aſpere Arterie, elegans Artificis libere @- 
ps indicium detegitur ex Avium comparatione cum Quadrupedibus : 
Im Vocis gratia in diverſis Avibus diverſam muſculorum fabricam bi- 
Wrcationi Aſperæ Arterig dedeyit, quorum nullum veſtigium extat in 
Fmine & Quadrupedibus mihi viſis, ubi omnes vocis muſculos capiti 
Eneriæ junxit, In Aguild, &c, ſupra bifurcationem, &c, Steno 
n Blaſ. Anat. Animal, p. 2. c. 4. 
| The Aſpera Arteria is very remarkable in the Swan, which 
thus deſcribed by T. Barthelin, viz, Aſpera Arteria admirands 
tis ſtruct uræ. Nam pro Colli longitudine deorſum Oeſophagi comes 
WW otenditur donec ad ſternum perveniat, in cujus capſulam ſe incurus 
pen infinuat & recondit, velut in tuts loco & thecd, moxque ad fun- 
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Im ejuſdem cavitatis delata ſurſum reflectitur, egrediturque anguſtias 
prerni, & Claviculis mediis concenſis, quibus ut fulcro nititur, ad Tho- 

tem ſe flectit Miranda hercle modis omnibus conſtitutio && Reſp: - 


Vatieni inſervit & Voci, Nam cum in ſtagrorum fundb edulia pro vita 
uerat, longiſſimo indiguit collo, ne lunga mora ſuffocationis incurreret 
riculum. Et certs dum dimidiam fire toram toto Capite & Colls 
Nyonis vado jmmergjter, pedibys in altum elatis cx loque obverſis, ox ed 
: 888 N | Arteris 
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Tongue (c), the inner Ear (4), and many Matte 

n beſides 
Arteria que pectoris ditte vagina recluſa eft portione, tangquan | 
eondo promo ſpiritum haurit, Blaſ. ib. c. 10. 

(e) The Structure of the Tongue of the Wood-Pecker ig 
fingular and remarkable, whether we look at its great Le 
its Bones and Muſcles, its encompaſſing Part of the Neg 
and Head, the better to exert it ſelf in Length; and agi 
to retract it into its Cell; and laſtly, whether we look x 
its ſharp, horny bearded Point, and the glewy Matter x 
the End of it, the better to ſtab, to ſtick unto, and ac 
out little Maggots out of Wood. Utilis enim Picis (ſaith la 
ter) ad Vermiculos, Formicas, aliaque Inſecta venanda talis Lau 
foret, Siquidem Picus, innata ſus ſagucitate cùm deprebendit alis 
arberibus, vel carts, vel alig de eau cavatis, Vermes inſeFaqu i. 
teſcere, ad illas volitat, ſeſeque digitis, ungukſque poſterioribus nuiſ Mar 
ſemis, & Cande permis rigidiſſimis ſuſtentat, donec valido ac jeu Wi 
Roftro arborem pertundat : arbore pertusd, foramini roſtrum innitit 
ac quo animacula ſtridere excitet perrellatque magnam in arbori u 
emittit vocem, inſecta vociferatione hac concitata buc illucque m 
Picus v. linguam ſuam exerit, atque aculeis hamiſque animalia iq 
git, infixa attrabit & devorat. Vid. Blaſii ubi ſupra, p. 2. c. :4 

(4) I have before in Book IV. Chap, 3. Note (u), taken n6 
tice of what others have obſcrved concerning the im Er Wine 
of Birds, reſerving my own Obſervations for this Place: 
Which I hope may he acceptable, not only for being ſome d 
them new, but alſo ſhewing the Mechaniſm, of Hearing nM 
General, | 

In this Organ of Birds, I ſhall take notice only of thre 
Parts, the Membranes and Cartilages ; the Columea ; and tht 
Conclave : The Dram, as ſome call it, or Membrana Haba, or 


ethers, conſiſts of two Membranes, the Outer, which corner! 


the whole Meatus, Baſon or Drum, (as ſome call obo teu. 
inner Membrane. To ſupport, diſtend and relax the oui! 
moſt, there is one ſingle Ertilz e, reaching from the Sch 
of the Meatus, to near the middle of the Membrane. U 
the = of the Columeyz is another Cartilage, conſiſting "i 
three Branches, a. b. c. in Fig. 23, The longe middle Brand 
4. is joined to the top of the ſingle upper Cartilage beio! 
ſpoken of, and aſſiſts it to bear up the upper-outer Men 
brane : The two Branches, b. e. are joined to the Os P 
fum, at ſome Diſtance from the outer Membrane: Up" 
this inner Cn, is the inner Membrane fixed, the 'W 
outer Sides of which 4, b. and 4, e. are joined to the cu 
Membrane, and made a kind of three-ſquare Bag, fe | 
01 
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fron of the two Branches or Legs of the Cartilage, 6, e. 
e. I conceive, to keep the Cartilage and Colume#a from wa- 
ring Sigde-ways, and to hinder them from flying too much 
ack : There is a very fine ſlender Ligament extended from 
de oppoſite Side, quite croſs the Meatws or Baſon, to the 
Hottom ofthe Cartilage, near its joining to the Colume#a, Thus 
| uch for the Membrane Tympani, and their Cartilages, 

The next Part is the Columella (as Schelhammer calls it.) This 
a very fine, thin, light, bony Tube; the Bottom of which 
reads about, and gives it the Reſemblance of a wooden 
ot-lid, ſuch as I have ſeen in Country-Houſes, It exactly 
uts into, and covers a Foramen of the Conclave, to which it is 
aced all round, with a fine ſubtile Membrane, compoſed 
che tender Auditory Nerve. This Bottom or Baſe of 
he Columela, I call the Operculum. 

The laſt Part, which ſome call the Labyrinth and Cochlea, 
Wnofiſting of Branches more like the Canales Semicirculares in 
an, than the Cochlea, I call the Conclave Auditus, It is (as 
S moſt other Animals) made of hard context Bone. In 
Moſt of the Birds I have opened, there are circular Canals, 
me larger, ſome leſſer, croſſing one another at right An- 
les, which open into the Conclave, But in the Gooſe it is o- 
Perwiſe, there being cochleous Canals, but not like thoſe 
T other Birds. In the Conclave, at the Side oppoſite to the 
erculum, the tender Part of the Auditory Nerve enters, and 
neth all thoſe inner retired Parts, viz, the Conclave and Ca- 
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als, 

As to the Paſſages, Columna, and other Parts obſervable in 
Se Ear of Birds, I ſhall paſs them by, it being ſufficient to 
Ny Purpoſe, to have deſcribed the Parts principally concern- 

{ in the Act of Hearing. And as the Ear is in Birds the 
noſt fimple and incomplex of any Animals Ear ; ſo we may 
rom it make an eaſy and rational Judgment, how Hearing is 
erformed, viz, Sound being a Tremor, or Undulation in the Air, 
auſed by the Colliſion of Bodies, doth, as it moves along, 
trike upon the Dram, or Membrana Tympani of the Ear. 
ſhich Motion, whether ſtrong or lan uid, ſhrill, or ſoft, 
neful or not, is at the ſame Inſtant impreſſed upon the 

Wo artilages, Columella, and Operculum, and ſo communicated to 
he. Auditory Nerve in the Conclave, 

And now if we compare the Organ and A& of Hearing, 
ith thoſe of Sight, we ſhall find that the Corclave is to 
earing, as the Retina is to Sight; that ſonorous Bodies make 
heir Impreſſions thereby on the Brain, as viſible Objects do 
dy the Retina. Alſo, that as there is an Apparatus in the Eye, 
dy the opening and ſhutting of the Pupil, to make it _— 

pon 
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beſides ; but for a Sample, I ſhall only inſiſt Up 
0 

N 


the wonderful Proviſion in the Bill for the jud 
of the Food, and that is by peculiar Nerves ] 
therein for that Purpoſe; ſmall and leſs numerous; 
ſuch as have the Aſſiſtance of another Senſe, tk 
Eye; but large, more numerous, and thickly brand, 
ed about, to the very End of the Beak, in ich a 
hunt for their Food out of Sight in the Waters, 


Mud, or under Ground (e). 10 


* 


ſpond to all the Degrees of Light, ſo there is in the Et 
make it conformable to all the Degrees of Sound, a ny} 
Train of little Bones and Muſcles in Man, Ec. to {train a 
relax the Membrane, and at the ſame Time to open and ſh 
the Baſis of the Srapes (the ſame as what I call the Ou 
in Birds:) But in Birds there is a more ſimple, but ſufficient 
Apparatus for this Purpoſe, tender Cartilages, inſtead of Bua 
and Joints, to correſpond to the various Impreflions of Sounds 
and to open and ſhut the —_— Beſides which, I ſuſped 
the Ligament I mention'd, is only the "Tendon of a Muck, 
reaching to the inner Membrana Tympani, and joined thereto 
(as I find by a ftrifter Scrutiny) and not to the Cartilage, u 
I imagined, By this Muſcle, the inner Membrane, and by 
Means of that the Outer alſo, can be diſtended or relaxed, a 
it is in Man, by the Malleus and its Muſcle, &c. 

ſe) Har. bied Birds, that grope for their Meat, have thret Pair 
Nerves, that come into their Bills, <whereby they have that Accuracy l 
diſtinguiſh cubat is proper for Food, and what te be rejected by tem 
Tafte, when they do not ſee it. This was moſt evident in a Duct) 
Bi# and Head; Ducks having larger Nerves that come into their Bil. 
than Geeſe, or any other Bird that I have ſeen; and therefore quaſer 
and grope cout their Meat the moſt, But then I diſcovered none 
theſe Nerves in round-bill'd Birds, But ſince, in my Anatomie i 
the Country, in a Rook, I firſt obſerved two Nerves that came do bt 
twixt the Eyes into the upper Bid, but conſiderabiy ſmaller than ary 
the three Pair of Nerves in the Bills of Ducks, but larger than i 
Nerves in any other round- bill d Birds. And it is remarkable that theſ 
Birds, more than any other roynd-bilPd Birds, ſeem to Grope for ic i 
— in Cow-dung, &c. Mr. J. Clayton, in Philoſ. Tran! 

o. 206. | : 

[. obſerv'd three Pair of Nerves in all the broad-bill'd Birds ria! 
could meet with, and in all ſuch. as feel for their Food out of Sight, 4 
Snipes, MWoodcocks, Curlews, Geeſe, Ducks, Teals, Widgeon, — 


4 
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And now from the Head and Mouth, paſs we to 
es near Ally, the Stomach, another no leſs notable 
han uſeful Part; whether we conſider the Elegancy 
f its Fibres and Muſcles, or its Multiplicity ; one 


8 often and macerate, another to digeſt ; or its 
MW/aricty, ſuited to various Foods, ſome membra- 
Nous, agreeable to the frugivorous, or carnivorous 
ind; ſome muſculous and ſtrong (F), ſuited to 


e Comminution, and grinding of Corn and 
Grain, and ſo to ſupply the Defect of Teeth. 
And now to this Specimen of the Parts, I 
Sight add many other Things, no leſs _—_ 
Fontriv'd, made and ſuited to the Occaſions of theſe 
Wolatiles; as particularly the Structure and Lodg- 
ent of the Lungs (g); the Configuration of the 

a Breaſt, 


beſe Nerves are very large, equalling almeſt the Optic Nerve in Thick- 

. Tuo are diſtributed nigh the End of the upper Bill, and are 
Where very much expanded, paſſing through the Bone into the Membrane, 
ning the Roof of the Mouth, Dr. A. Moulen, Ibid. No. 199. Or 
both in Mr, Lowthory's Abridg. v. 2. p. 861, 862. 

(f) The Gizzard is not only made very ſtrong, eſpecially 
In the Granivorous; but hath alſo a Faculty of Grinding what 
js therein. For which Purpoſe, the Bird ſwalloweth rough 
tones down, which when grown ſmooth, are rejected and 
aſt out of the Stomach, as uſeleſs. This Grinding may be 
heard in Falcons, Eagles, c. by laying the Ear cloſe to them, 

hen their Stomachs are empty, as the famous Dr. Harvey 
ſaith, De Generat, Exer. 7, 

As to the Strength of the Gizzard, and the Uſe of Stones to 
he Digeſtion of Fowls, divers curious Experiments may be 
met with, try'd by Seigneur Redi, with Glaſs-Bubbles, folid 

Glaſs, Diamonds, and other hard Bodies. See his Exp, Nat. 
(e) It is no leſs remarkable in Birds, that their Lunes ad- 
"Where to the Thorax, and have but little Pla „than that in o- 
ther Animals they are looſe, and play much, which isa good 
Proviſion for their ſteady Flight. Alſo they want the Dia- 

prag m, and inſtead thereof, have divers large Bladders made 
of thin tranſparent Membranes, with pretty large Holes out of 


one into the other, Theſe Membranes ſeem to me to ſerve 
for 
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Breaſt, and its Bone, made like a Keel, for comm 
dious Paſſage through the Air, to bear the large ay 
ſtrong Muſcles, which move the Wings, and 9 
counterpoiſe the Body, and ſupport and reſt it uy 
at Rooſt, The Neck alſo might deſerve our N 
tice, always either exactly proportion'd to ti 
Length of the Legs, or elſe longer, to hunt ot 
Food, to ſearch in the Waters (Y); as alſo to cow. 
terpoiſe the Body in Flight (i). And laſtly, Imigy 
here take Notice of the Defect of the Diaphragn, 

| | 0 


| Tor Ligaments, or Braces to the Viſcera, as well as to contan Wl at 

Air. Towards the upper Part, each Lobe of the Lunysi Wi 
perforated in two Places, with large Perforation; where 
one is towards the outer, the other towards the inner Pr 
of the Lobe. Through theſe Perforations, the Air haha 
Paſſage into the Belly, (as in Book I. Chap. 1. Note (b); ) that 
is, into the foremention'd Bladders ; ſo that by blowing into 
the Aſpera Arteria, the Lungs will be a little rais'd, and the Wi 
whole Belly blown up, ſo as to be very turgid. Which doubt: Wiſex+ 
leſs is a Means to make their Bodies more or leſs buoyant, hor: 
according as they take in more or leſs Air, to facilitate there- 
by their Aſcents, and Deſcents: Like as it is in the A 
ders of Fiſhes, in the laſt cited Place, Note (2). 

) Such Birds as have long Legs, have alſo a long Neck , for thi 
etheraiſe they could not commodiouſly gather up their Food, either 0 
Land, or in the Water, But on the other Side, thoſe which have long 
Necks, have nos always long Legs, as in dane Necks ſer 
them to reach to the Buttom of Rivers, &c. Willughby's Ornithol, 
I, Kit. 3, Tot; 3,.: | 

O We have ſufficient Inftances of this in Geeſe, Ducks, K*. 
whoſe Wings, (their Bodies being made for the Convenicnc 
of Swimming,) are placed out of the Centre of Gravity, 
nearer the Head. But the extending the Neck and Head i 
Flight, cauſeth a due Æquipoiſe and Libration of the Bod) 


ü the voy - which is another excellent Uſe of the loc ti 
ecks of theſe Birds, befides that of reaching and ſearchig f 
in the Waters for their Food. ] 

But in the Heron, whoſe Head and long Neck, (alchoup 
tuck'd up in Flight,) overbalance the hinder Part of the of 


dy; the long Legs are extended in Flight, to counterpoiſe the 5 
2 as well as to ſupply what is wanting in the Tail, from 
the hortneſi of its (i Ken 


— 
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Vo neceſſary in other Animals to Reſpiration; and 
alſo of divers other Parts redundant, defective, or 
varying from other Animals. But it would be te- 
Nious to inſiſt upon all; and therefore to the Ex- 
mples already given, I would rather recommend 
nice Inſpection (), of thoſe curious Works of 
Pod, which would be manifeſt Demonſtrations of 
Fhe admirable Contrivance and Oeconomy of the 
Bodies of thoſe Creatures. 

From the Fabrick therefore of their Bodies, I 
Ball paſs to a Glance of one or Two Things, re- 
Wating to their Sate; and ſo conclude this Genus 
Bf the Animal World, | 


Y Steno thus concludes his Myology of the Eagle, Imper- 
d- bac Muſculorum deſcriptio, non minus arida eft Legentibus, quam 
Hiſpectantibus fuerit jucunda eorundem preparatio, Elegantiſſima enim 
Mechanices artificia, creberrime in illis obvia, verbis non ni ſi obſcur# 
P primumur, carnium autem ductu, tendinum colore, inſertionum pro- 
portione, & trochlearum diſtributione oculis expoſita omnem ſuperand 
dmirationem. Steno in Blaſ. Anat. Animal. p. 2. c. 4. 


CHA P. III. 
Of the Migration of BIRDS. 


(OOnccrning the Hate of this Tribe of Animals, 
the firſt Thing I ſhall ſpeak of, (by Reaſon 
Cod himſelf inſtanceth in it,) ſhall be their Migra- 
tion, mention'd, Fer, viii. 7. 72a, the Stork in 
the Heaven knoweth her appointed Times, and 
the Turtle, and the Crane, and the Swallow 
obſerve the Time of their Coming; but my Peo- 

Me, He © 
Ag In 
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In which Act of Migration, there are two'Thing 
to me exceedingly notable. One is what the Tey 
ſpeaks of, their knowing their proper Times fn 
their Paſſage, when to come (a), when to go; 
alſo that ſome ſhould come when others go; af 
ſome others go when theſe come. There is no doll 
but the 'T'emperatute of the Air, as to Heat in 
Cold, and their natural Propenſity to breed thei 
Young, may be great Incentives to thoſe Creatun 
to change their Habitation: But yet it is a very od 
Inſtinct, that they ſhould at all ſhift their Habit, 
tion; that ſome certain Place is not to be found i 
all the 'Terraqueous Globe, affording them conven 
ent Food and Habitation all the Year, either in ti 
colder Climes, for ſuch as delight in the colder WP" 
Regions; or the hotter, for ſuch Birds of Paſuy: 
as fly to us in Summer. 

Alſo it is ſomewhat ſtrange, that thoſe untaugit, n 
unthinking Creatures, ſhould ſo exactly kno the 
beſt and only proper Seaſons to go and come. This 
gives us good Reaſon to interpret the "WM ap 
pointed Times (S), in the Text, to be ſuch Tims Mer 
as the Creator hath appointed thoſe Animals, ad, 
hath accordingly, for this End, imprinted upon ther W;,; 
Natures ſuch an Inſtin&, as exciteth and _ in 

em me 


(a) Curioſa ves eſt, ſcire, quam exactè hoc genus avium [Gruum| Lu. 
quotannis chſervet tempora fu reditus ad nos, Ann 1667, 1B 
Crues comparuerunt in campeſtribus Piſa 20 Feb. Er. F. Red 
x. Nat. p. 100. ubi plura, 10 
(5) From Ny“ indixit, conſtituit, ſcil. locum, vel tempus, 1 

quando aliquid fiert debet. Buxt. in verb. | 

De woluntate ſua certiorem reddidit. Con. Kircher concordant 
Pars. 1. Gol. 1 846. "WiD (reneraliter pro re ali quad certh, at 
tata, & definita accipitur, 1. Pro tempore certo & con ff ituio. „ 
Deinde pro fe ſto ſeu Solennitate, que certo & ſtato tempore celebratur. 5 
Pro loco certo conſſituto. Id. Ibid. Col. 1847. 6) 2 
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them this, at proper Times, to fly from à Place 
that would obſtruct their Generation, or not afford 
onvenient Food for them, and their Young, and 
petake themſelves to another Place, affording all 

Phat is wanting for Food or Incubation, . 

And this leads me to another 'Thing remarkable 
in this Act of Migration; and that is, That thoſe 

Einthinking Creatures ſhould know what Way to 

eer their Courſe (c), and whither to go. What, 

Put the Great Creator's Inſtinct ſhould ever move a 

Poor fooliſh Bird; to venture over vaſt Tracts of 

and, but cſpecially over large Seas ? If it ſhould 

Pe ſaid, That by their high Aſcents up into the Air, 
hey can ſee croſs the Seas; yet what ſhould teach 
r perſwade them, that that Land is more proper 
or their Purpoſe, than this That Britain, (for 
nſtance,) ſhouldafford them better Accommodati- 
ns than /Zgypr (d), than the Canaries, than Hain, 

(e) Quis non cum admiratione videat ordinem & politi am peregyi- 
antium Avium, in itinere, turmatim volantium, per longos terrarum 
Y maris traftus. abſque Acu maring ?—— Quis eas certum iter in 
eris mutabili regione docuit? Quis preterite ſigna, & future vie in- 
licia? Quis eas ducit, nutrit, & vite neceſſaria miniſtrat ? Quis in- 
ulas & beſpitia illa, in quibus victum veperiant, indicavit; modumqus 
uſmodi loca in peregrinationibus ſuis inveriendj? Hæc ſane ſuperant ho- 
inum captum & induſtriam, qui non niſs longis experientiis, multis 
inerariis, charti: geographicis, S acus magnetice beneficjo, 
juſmodi marium & terrarum tractus conficere tentant & audent, 
Lud. de Beaufort, Coſmop. divina SeR. 5. Cap. 14. 

. (4) 1 inſtance 8 in Agypt, becauſe Mr. Wikugtly 
hinks Sewa#ows fly thither, and into Athiqpia, &c. and that 
hey do not lurk in Holes, or under Water, as Olaus. Magnus 
eports, Vide Orvith, lib. 2. cap: 3. But Ztmuller puts the 
Matter out of Doubt; who ſaith, Memini me plures, quam qu4s 

dimnus caperit, Hirundines arctè cogcervatas intra Piſcinæ cannas, 

ub glacis — ad ſenſum exani mes pulſantes tamen, reperriſſe. Et- 
muller Diſſert. 2. cap. 10. ſect. 5, This, as it is like what Ol., 
au Gaith, fo is 4 Confirmation of it, The Archbiſhop's 
1 Aas Acc“ 
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or any of. thole many intermediate Places org 


| pefforal Muſcles, by the Bread 


to Africa, and back again: Thus Bellonius, in Mr. Miuugihf 


> 4 & 4 


i Co 


which ſome of them probably ly. — 

And laſtly, to all this, let us briefly add the Al. 
commodations theſe Birds of Paſſage have, toe, 
able them to take ſuch long Flights, 1 Z. the Leng 


of their Wings, or their more than ordinay 


Strength (e) for Flight _ 
S * 
Accapnt is, In Septentrionglibus aquis ſapius caſu Piſcatori em. 


bÞuntur Hirundines, in modum conglomerat a maſſe, que ore ad u, f 
41A ad alam, & pede ad pedem yo ſt principium autumni ſeſe inter n 
uss deſcenſuræ colligarunt. ——— Maſſa autom iſla per impevites ati. 
centes extracta, atque in aſtuaria port ata, caloris acceſſu Am 
dints reſolute, volare qmdem incipiunt, ſed exiguo tempore duran. (), 
Mag.-Hiſt. I. 19. c. 200. a, 
Since my penning this Note, we had, at a Meeting ofthe 
Royal:Society, Feb. 12, 4715. a farther Confirmation of o 
tows retiring under Water in Winter, from Dr. Colas, a Perf 0! 
* curious in theſe Matters; who ſpeaking of their Way 
Fiſhing inthe Northern Parts, by breaking Holes, anddray- 
ing their Nets under the Ice, ſaith, That he ſaw ſixteen S val 
lows ſo dawn out of the Lake of Samrodt, and about Thirty 
out of the King's great Pond in Refineilen ; and that at S. 
bitten, near an Houſe of the Earl of Dobna, he ſaw two Swal 
Jows juſt come out of the Waters, that could ſcarce ſtand, be 
ing very wet and weak, with their Wings hanging on the 
Ground: And that he hath obſery'd the Swallows to be often 
weak for ſome Days after their Appearance. 
(e) As Swa#ows are well accommodated for long Flights 
by their long Wings, ſo are Quail by the Strength of ther 
| th of their Wings, Cc. Fu 
A have but ſhort Wings for the Weight of their Body 
and yet they fly from us into warmer Parts againſt Winter, 
to us in Spring, crofling our Seas, So divers Travellers tell u 
they croſs the Mediterranean twice a Year, flying from uf 


ſaith, When ave ſaibd from Rhodes to Alexandria Egypt, 
2 Quails fiying from the North towards the South, evere taken in! 
Ship ʒ whence I am verily perſwaded, that they ſbift Places: For forme 


ly alſo, chen I ſaiPd out of the Iſle of Zant to Morea, or Ne ropotll at 
'2n the Sprivg-Time, bad obſervd Quails flying the contrary Way, fr e 


South to North, that they might abide there all Summer, At which Tin 
alſo, there were a great many taken in our Ship, Ornith. p. 170. 
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CHAP. IV. 
Of the Incubation of BIRDS. 


A Nother Thing relating to the State of this 
Tribe of Animals, is their Incubation. 

And firſt, the Egg it ſelt deſerves our Notice. Its 
parts within, and its cruſty Coat without, are ad- 
Wnirably well fitted for the Buſineſs of Incubation. 
That there ſnould be one Part provided for the For- 
ation of the Body (a), before its Exit into the 
orld, and another for its Nouriſhment, after it is 
ome into the World, till the Bird is able to ſhift 
or, and help it ſelf; and that theſe Parts ſhould be 
o accurately brac'd, and kept in due Place (5), is 
ertainly a deſign'd, as well as curious Piece of 
orkmanſhip. | And 


(a) The Chicken is form'd out of, and nouriſpd by the White alone, 
til it be grown Great, The Toll ſerves for the Chicken*'s Nouriſp ment, 
after it is well grown, and partly alſo after it is hatch'd, For a good 
Part of the YoIk remains after Excluſion, being receiv'd into the Chicken's 
Belly ; and being there reſero d, as in a Store-houſe, is by the | Ap- 
pendicula, or Ductus Inteſtinalis, ] as by 4 Funnel, convey'd into 
the Guts, and ſerves inſtead of Milk, &c. Willughby's Ornith. 1. 


Fe x, c. 3. Ipſum animal ex albo liquere Ovi corporatur, Cibus ejus in 
Fj Inteo eſt. Plin. lib. 10. cap. 53. . 

7 Ariſtotle ſaith, The long arb Eggs brings Females ; the round ones, 
| v8 ieh 4 larger Compaſs at the ſharper End, Males, Hiſt, An. 1. 6. c. 
"8 2. After which, he tells of a Sott at Syracuſe, that ſate Drink- 


ing ſo long, till Eggs were hatch'd ; as alſo the Cuſtom of 
egypt, of hatching Eggs in Dunghills, * 2 
(b) As the She — Skin keep the Tolk and two Whites 


N ſo each of the Parts, (the Yolk and inner White 
da at leaſt,) are ſeparated by Membranes, involving them. At 
25 each End of the Egg is a Treddle, ſo call'd, becauſe it was 


formerly thought to be the Sperm of the Cock. Bus the Lie 
of theſe, (ſaith Dr, Harvey in Miuugb. Ornitd, c. 5.) is to be as 
| Aa 3 tere, 


5 
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And then as to the Act it ſelf, of Incubatin 


What a prodigious Inſtinct is it in all, or almoſt al 


the ſeveral Species of Birds, that they, and only they 


of all Creatures, ſhould betake themſelves to thi 


very Way of Generation? How ſhould they be | | 
aware that theit Eggs contain their Young, andtha 


their Production is in their Power (c)? What ſhoul 
move them to betake themſelves to their Neſts, an 
there with Delight and Patience to abide the dy 
Number of Days? And when their Young are gg: 
ten into the World, I have already ſhewn how ad 
mirable their Art, their Care, and Eropyd is in bim 
jng them up until, and only until, they are able to 
Mitt for themſelves, | 
An 
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22 — — — 


tevere, the Poles of this Micrccoſm, and the Connections of all the Nin. 
branes twiſted and knit together, by which the Liquors are not only an. 
ferv'd, each in its Place, but do alſo retain their due Poſition on t 
another. This, although in a great Meaſure true, yet doth 
not came up to what I have my ſelf obſery'd ; for I find, 
that theſe Chalaze, or Treadles, ſerve not barely to keep the 
Liquors in their Place, and Poſition to one another; but alſo 
to keep one and the ſame Part of the Yolk uppermoſt let 
the Egg be turn'd nearly which way it will ; which is done 
by this Mechaniſm ; The Chalaze are ſpecifically lighter 
than the Whites, in which they ſwim ; and being brac'd to 
= Membrane gf the Yolk, not exactly in the Axis of the 
Yolk, but ſomewhat out of it, cauſeth one Side of the Yolk 
to be heavier than the other ; ſo that the Yolk being bf the 
av Toma: buoyant, and kept ſwimming in the midſt of 
two 

Side always uppermoſt; which uppermoſt Side, I have 
ſome Reaſon to think, is that on which the Cicatricula lies] 
that being commonly uppermoſt in the Shell, eſpecially 
ſome Species of Eggs more, I think, than others, 

() All Birds lay a certain Number of Eggs, or nearly that 
Number, and then betake themſelves to their Incubgtio" 3 
Þut if their Eggs be withdrawn, they will lay more. 
which ſee Mr. Ray's Wil, of Ged, P. 137. 433; WR 
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ites, is by its own heavy Side kept with the ſame 
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And laſtly, when almoſt the Whole Tribe of 
Birds do thus, by Incubation, produce their Young, 
t is 2 wonderful Deviation, that ſome few Fami- 
lies only, ſhould do it in a more novercal Way (4), 
Prithout any Care or Trouble at all, only by lay- 
Ing their Eggs in the Sand, expoſed to the Heat 
; nd Incubation of the Sun. Of this the Hol 

Scripture it {elf gives us an Inſtance in the Of- 
Wrich : Of which we have an Hint, Lam. iv. z. 
Le Daughter of my People is become cruel, 
Wike the Oftriches in the Wilderneſs. This is 
Wore plainly expreſſed in Fob xxxix. 14, 15, 16, 
7. The Oſtrich] /eaverh her Eggs in the Earth, 
nd warmeth them iu the Duſt, and forgetteth 
bat the Foot may cruſh them, or that the wild 
Peaſt may break them. She is hardened againſt 
Ver Toung ones, as though they were not bers : 
EHer Labour is in vain, without Fear. Becauſe 
GOD hath deprived her of Wiſdom, neither hath 
He imparted unto ber Underſtanding. In which 
Words I ſhall take Notice of three Things: 1. 
Of this anomalous Way of Generation. It is not 
very ſtrange, that no other Incubation but that of 
the 


— — — 


(d) The Tabon is a Bird no bigger than a Chicken, but is 
ſaid to lay an Egg larger than a Gooſe's Egg, and bigger than 
the Bird it ſelf. Theſe they lay a Yar To in the Sand, 
„where they are hatch'd by the Warmth of the Sun; after 
| which they creep out, and get to Sea for Proviſions. Navaret?'s 
Acccumt of China in Collect. of Voyages, Vol. 1. This Account is, 
all Probability, borrow'd from Nieremberg, or Hernandez, 

(that copy'd from him,) who call this Bird by the Name of 
Daze, and its Eggs Tapwn, not the Bird it ſclf, as Navarette 
ach. But my Friend Mr. Ray ſaith of it, Hiforia iſthec pro 
1 WE c::ldubio Fabuleſa & falſa eft, Quamvis enim Aves nonnulls maxima 
wa pariunt, ut v. g. Alkæ, Lomwiz, Anates, Arctica, Oc, hu- 
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To that the Young ſhould, notwithſtanding, be biet 


** 


the Sun, ſhould produce their Young; but it is ven 
odd and wonderful that any one Species ſhould yz. 
ry from all the reſt of the Tribe. But above all, , 
The ſingular Care of the Creator, in this Caſe, i 
very remarkable, in ſupplying ſome other Wayth 
Want of the Parent-Animals Care and Zr9i(:\ 


up in thoſe large and barren Deſarts of Arabia at 
Africa, and ſuch like Places where thoſe Birk 
dwell, the moſt unlikely and unfitting (in all Hy 
man Opinion) to afford Suſtenance to young heh 
leſs Creatures; but the fitteſt therefore to give De- 
monſtrations ofthe Wiſdom, Care, andeſpecialPro- 
vidence of the Infinite Creator and Conſervator of 
the World. 3. The laſt Thing I ſhall Remarks, 
That the Inſtincts of Irrational Animals, at leaſt of 
this ſpecify'd in the Text, is attributed to G00. 
For the Reaſon the Text gives why the Oftrichis 
hardened againſt her Toung Ones, as thigh 
They were not hers, is, Becauſe GOD hath a- 
priv d her of Wiſdom, and not imparted Under- N 
Standing to her; i. e. He hath denied her that N 
1 Wiſdom, Not 
Juſmodi tamen unum duntaxat, non Plura, oda ponunt antequam incu- 
bent: nec ullam in rerum natur avem dari exiſtimo cujus ova albununt 
caream. Cum Albumen præcipua ovi pars fit, quodque primun flu 
alimentum ſubminiftrat, Raii Synop. Av. Meth. p. 155. 
(e) De Epgs of the Oftrich being buried in the Sand, are cheriſe 
only by the Heat of the Sun, till the Young be excluded. For the Nriten 
of Natural Hiſtory do generally agree, that the old Birds, after i) 
hade laid and covered their Eggs inthe Sand, forſake them, and tale vi 
mere Care of them, Willugh. Ornith. I. 2. c. 8. ſect. 1. : 
But there is another Oftrich [of America] which Acaret tells 
us of, that takes more Care of her Young, by carrying four of 
her Eggs, a little before ſhe hatcheth, ro four Parts of hy 


Neſt, there to breed Worms for Food for her Young. 49" 
Paſi. in Phileſ, Tranſ, No, 89. | | (f) See 


aap. IV. Nidification, &c. of Birds. 36 
iſdom, He hath not imparted that Underſtand- 
ng, that 2 , that natural Inſtinct to provide for, 
nd nurſe up her Young, that moſt other Creatures 
pf the ſame, and other Tribes, are endowed with. 
Thus I have diſpatch'd what I intended to inſiſt 
pon concerning the State of this Set of Animals; 
St which, as alſo of their admirable Inſtincts, a great 
cal more might deſerye our eſpecial Obſervation ; 
Sarticularly the admirable Curioſity, Art, and Va- 
Ficty of Nidification (F), uſed among the various 
Ppecies of Birds; the great Sagacity, and many 
Artifices uſed by them in the Inveſtigation and Pt 
ure of their Prey (g), the due Proportion of the 
More and leſs uſctul, the Scarcety of the Voracious 
nd Pernicious, and the Plenty of the Manſuete and 
ſeful (). Alſo the Variety of their Motion and 
light might deſerve Conſideration, the Swiftneſs of 
uc whos Food is to be ſought in far diſtant Pla- 
es, and different Seaſons (i); the flower Motion, 
and ſhort Flights, of others more Domeſtick ; and 
Even the Aukwardneſs of ſome others to Flight, 
Fyhoſe Food is near at Hand, and to be gotten with- 
put any great Occaſion of Flight (). Theſe, and 
divers other ſuch like Things as theſe, Iſay, I might 
have ſpoken more largely unto ; but I ſhall paſs them 
(F) See Book IV. Chap, 13. | 


(e) See Book IV. Chap, 11, and 14. 
66) See Book IV. the Beginning of Chap, 10. 
(0 See Bok IV. Chap. d. 
The Colymbi, or Douckers, having their Food near at 
land in the Waters, are remarkably made for Diving therein. 
Their Heads are ſmall, Bills ſharp-pointed, Wings ſmall, Legs 
at and broad, and placed backward, and nearer the Tail 
Than in other Birds; and laſtly, their Feet; ſome are whole 
Pooted, ſome cloven footed, but withal fin- toed. Vide Wikugh. 
Urnith, lib. 3. ſect. 5. 
by 


362 The Concluſion. Boox VII 
by with only a bare Mention, having already tale 
Notice of them in the Company of other Matte 
of the like Nature, and manifeſted them to be Ag 
of excellent Deſign, Witdom, and Providence, uf 
the Great Creator. 1157 


CHAP. V. 
The CONCLUSION. 


A ND now, if we reflect upon the Whole Mi. i 
ter, we ſhall here find another large Tribe d 
the Creation, abundantly ſetting forth the Wiſdn 
and Glory of their Great Creator. We prailc tie. 
genuity and Invention of Man, for the Contrivance 
of various pneumatick Eng ines; we think them vi- 
ty, even for their unſucceſsful Attempts to ſwimin, 
and fail through that ſubtle Element the Air ; and 
the curious Mechaniſm of that Artiſt is had in Re- 
membrance, and praiſed to this Day, who made 1|WA 
Dove, or an Eagle (a) to fly but a ſhort Space. And 
is not therefore all imaginable Honour and Praiſe per 
due to that Infinite Artiſt, that hath ſo admirabi Nur 
contrived and made all the noble Variety of Birds;Wre 
that hath with ſuch incomparable Curioſity and Att 
formed their Bodies from Head to Tail, without 
and within, that not fo much as any Muſcle, ag 
Bone, no, not even a Feather (5) is unartificialli] 
made, miſplaced, redundant, or defective, in alltie 


) Vide Book V. Chap. 1. Note (as). 

( Deus now ſolum Angelum, & Hominem, ſed nec exigui Een 
jemptibilts animantis viſcera, nec Avis pennulam, nec Herbs faaſculun 
nec Arberit folium, fine ſuarum partium convenientid dereliquit. Au- 


ftin; de Civ. Dei, I. 5. c. 11. 
3 mand Dei, I. 5. c. II. eren 
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veral Families of this large Tribe? But every 
hing is ſo incomparably performed, ſo nicely fit- 
d up for Flight, as to ſurpaſs even the Imitation of 
1 0 moſt ingenious Artificer among mortal rational 
Peings. | 
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BOOK VII. 


Of INSECTS and REPTILES. 


CHAP. I. 
Of INSECT S in General. 


ST WAVING diſpatch'd that Part of the Ani- 
[ mal World, which uſed to be accounted 
the more perfect, thoſe Animals ſtiled leſs 
perfect or imperfe&, will next deſerve a Place in 
dur Survey, becauſe when ſtrictly enquired into, 
e ſhall find them to be ſo far from deſerving to 
de accounted mean and deſpicable Parts of the 
reation, owing their Original and Production to 
Putrefactions, (5c. as ſome have thought, that we 
ill find them, I ſay, noble, and moſt admirable 
orks of GOD. For, as the famous Natural Hi- 
ſtorian, Pliny (a), pretaceth his Treatiſe of In- 
ets, to prevent the Reproach of —_— 
| as 
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(a) In magnis fiquidem corporitus, Sec. Plin. Nat, Hiſt. I. Tr. 
25 > N (6) Us: 


great Bodies, ſait 


ſeem Super fluous. 
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(as might be N to ſo mean a Subject: ;, 
he, Nature bad a large aul. 
eaſy Shop to work upon obſequious Matter, 
whereas, in theſe ſo ſmall, and as it were g 
Bodies, what Foot ſteps of Reaſon, what Poum Wi 
whas great Perfection is there? Of this har 
given an Inſtance or two of the exquiſite Sens i 
and curious Make of ſome Inſects (5), he tha 
oes on, We admire, ſaith he, the turrigerm 
Shoulders, of Elephants, the lofty wed 2 gud 
Creſts of others ; but, ſaith he, the Natur: 
Things is never more compleat than in the lu 
Things. For which Reaſon he intreats his Re 
ders (as I do mine) that becauſe they /lirlted 
many of the Things themſelves which he mk 
Notice of, they would not therefore diſdainfully 
condemn his Accounts of them, ſince, ſaith he, in 


the Contemplation of Nature, nothing oigli ti 


Thus that eminent Naturaliſt hath made his 
own, and my Excuſe too; the Force and Verity 
whereof will farther appear, by what I ſhall ſay a 
theſe Animals which (as deſpicable as they have 


) Ulti tot ſenſus colfocavit in Culice ? Et ſunt alia difu min. With: 
Sed ubi Viſum in eo pratendit: Ubi Guſtatum applicavit ? Ubi Odin 
tum inſeruit ? Ubi vero truculentam illam & portione maximam we 
ingeneravit? Qua ſubtilitate Pennas adnexuit ? pralongavit Pedun M 
crurs ? Diſpoſuis jejunam Caveam, uti Alcum? Avidam Sangiih, 
E potiſſumum human, ſitim, accendit ? Telum vers perfodiendo teig 
quo ſpiculavit ingenio? Atque ut in capact, cum cern! non poſſit evil 
1a, ita reciprocã geminavit arte, ut fodiendo acuminatum pariter (#- 
bendoque fiftuloſum eſſet. Quos Teredini ad perforanda Nobora fun 
ſono tefte duntes affixit ? Potiſſimummue 6 ligno cibatum fecit: Sed tu. 
vigerss Elepbantorum miramur bumeros, Taurorumque eolla, E truct! 
in ſublime jactus, Tigrium rapinas, Leonam jubas, cum rerum nails 


nyſqunm magis quam in minimis, iota fit, Plin. ibid, 8¹ 
been 


- — 


Ar. II. The Shape of Iaſeclr. 365 
een, or perhaps may be thought) we ſhall find as 
uncl contrived, and curiouſly made for that 
lace and Station they bear in the World, as any 
cher Part of the Animal World. For if we conſi- 
Wer the innumerable Variety of their Species, the 


orodigious Numbers of Individuals, the Shape and 
axe of their little Bodies, and every Part thereof, 


Weir Motion, their Inſtincts, their regular Genera- 
Jon and Production; and, to name no more, the 
; ; comparable Beauty and Luſtre of the Colouts of 
any of th hat more admirable and more 
Many of them, what 1 
Wanifeſt Demonſtration of the Infinite Creator, 
han even this little contemned Branch of the A- 
Simal World 2 But let us take a-ſhort View of 
particulars. 4 4 2 EAU 


1 * 
Bree 


CHAP. IL 
Of the Shape and Structure of Inſects. 


E'T us begin with the Shape and Fabrick of 
their Bodies. Which although it be ſomewhat 
different from that of Birds, being particularly, for 
the moſt Part, not ſo ſharp before, to cut and make 
way through the Air, yet is better adapted to their 
Manner of Lite. For conſidering that there is little 
Neceſſity of long Flights, and that the Strength and 
Activity of their Wings doth much ſurpaſs the Re- 
ſiſtance their Bodies meet with from the Air, there 
Was no great Occaſion their Bodies ſhould be ſo 
ſharpened before. But the Condition of their Food, 
and the Manner of gathering it, together with the 
seat Necellity of accurate Viſion, by that admira- 
4 | ble 
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366 The: Shape of Inſects. Boox VII, 
ble Proviſion. made for them by the reticulaui i 
Carpea of their Eyes; theſe Things, I ſay, as ty 
required a larger Room, ſo were a good Occaſa 
for the Largeneſs of the Head, and its Amplity 
before. But for the reſt of their Body, all is vu 
made, and nicely poiſed for their Flight, and ey 
other of their Occaſions. ö 
And as their Shape, ſo the Fabric and Mu 
of their Bodies is no lefs accurate, admirable, a 
fingular ; not built throughout with Bones, at 
cover'd with Fleſh and Skin, as in moſt «Mi 
Animals; but cover'd with a curious Mail d 
middle Nature (2), ſerving both as Skin and Bae 
too, for the Shape, as well as Strength and Gurd i 
of the Body; and as it were on Purpoſe to hen, 
That the Great Contriver of Nature is not bound 
up to one Way only. 25 | 
(a) Inſecta non videntur Nervos habere, nec Offa, nec Syinas, ret Wi 
Cartilaginem, nec Pinguia, nec Carnes, nec craſtam quidem fragilen, Wh, : 


ant quædam marina, nec que jure dicatur Cutis : ſed media cyjuſdan 
inter omnia hac nature corpus, &c. Plin. Nat, Hiſt, I. 11. c. 4. 
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CHAP. III. 
Of the Eyes and Antennæ of Inſects. 2 


TO this laſt-mention'd Guard, we may ad. 
that farther Guard provided in the Eyes affen 
Autennæ. The Structure of the Eye, is, in ag.! 
Creatures, an admirable Piece of Mechaniſm; bu 
that obſervable in the Eyes of Inſects fo peculiaty 
that it muſt needs excite our Admiration : Fenced 
with its pwa Hardneſs, yea, even its own 7 | 

11101458 
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aap. III. Eyes and Antennæ of Inſefs. 36 7 
ifion, is a good Guard agaifift external Injuries; 
nd its Cornea, or outward Coat, all over beſet 
With curious, tranſparent, lenticular (a) Inlets, en- 
ling thoſe Creatures to ſee, (no doubt,) very ac- 
rately every Way, without any Interval of Time 

&: 'Trouble to move the Eye towards Objects. 
And as for the other Part, the Antenne, or 
Frelers, whatever their Uſe may be in cleaning 
Wc Eyes, or other ſuch like Uſe ; they are, in 
Probability, a good Guard to the Eyes and 
ead, in their Walk and Flight, enabling them, 
the Senſe of Feeling, to diſcover ſuch Annoy- 
ces, which by their Proximity may perhaps 
ber eſcape 


ELIF I I 2 


(a) The Cornea of Flies, Waſps, ©. are ſo Common an 
Wntertainment with the Microſcope, that every Body knows 
is a curious Piece of Lattice-work. In which this is re- 
harkable, that every Foramen is of a lenticular Nature; ſo 
Wat we ſee Objects through them topſey-turvey, as through 
many convex Glafles : Yea, they become'a ſmall Tele- 
Fope, when there is a due focal Diſtance between them and 
De Lens of the Microſcope. 
This lenticular Power of the Cornea, ſupplies, (as I ima- 
Winc,) the Place of the Cryſtalline, if not of the vitreous 
Humour too, there being neither of thoſe Humours that I 
ould ever find, (although for Truth ſake, I confeſs I have 
Pot been ſo diligent as I might in this Enquiry ;) but inſtead 
f Humours and Tunicks, I imagaine that every Lens of the 
rnea, hath a diſtinct Branch of the Optic Nerv? miniſtring to 
. and rendring it as ſo many diſtinct Eyes. So that as moſt 
Animals are binocular, Spiders for the moſt Part octonocular, 
Ind ſome, (as Mr. Willughby thought, Raii Hiſt. Inſect. p. 12,) 


08 enocular ; ſo Flies, &c. are multocular, having as many Eyes 
chere are Perforations in their Cornea. By which Means, 
u other Creatures are re to turn their Eyes to Objects, 
Hheſe have ſome or other of their Eyes ready plac'd towards 
Pbjects, nearly all round them: Thus particularly it is in 


he Dragon-Fly, (Libeda,) the greateſt Part of whoſe Head is 
poſſeſs'd - its Eyes: Which is of excellent Uſe to that 
Fr edatious Inſect, for the ready ſeeing and darting at ſmall 
Flies all round it, on which it preys. (6) It 


% 
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eſcape the Reach of the Eyes and Sight (S). 5 
ſides which, they are a curious Piece of Workm; 
ſhip, and in May, a very beautiful Piece of 
Garniture to the Body.  * 


Y It is manifeſt, that Inſects clean their Eyes with th; 
Fore-legs, as well as Antennæ. And confidering, that as 
walk along, they are = pw; feeling, and ſearching 
fore them, with their Fee ers, or Antenng ;\therefore I am 
to think, that beſides wiping and cleaning the Eyes, the b | 
here nam'd may be admitted. For as their Eyes aten 
moveable, ſo that no Time 1s 1 for the turning tier i 
Eyes to Objects; ſo there is no Neceſſity of the Retm, 
Optic Nerve being brought nigher unto, or ſet farther of m 
the Cornea, (which would require Time,) as it is in oe 
Animals: But their Cornea Optic Nerve, being alwa i 
one and the ſame Diſtance, are fitted only to ſee diſtant 
Objects, but not ſuch as are very nigh : Which Inconvenience 
the Feelers obviate, leſt it ſhould be prejudicial, in occaforing Ml 
the Inſect to run its Head againſt any Thing. 

And that this, rather than the wiping the Fes, is the che 
Uſe of the Feelers, is farther manifeſt from the A 0 
the F Fly, and many other Inſects, which are ſhor,, dne 
ſtrait, and incapable of being bent unto, or extended ove ; 
the Eyes: As alſo from others enormouſly long, ſuch ali 
thoſe of the Capricorni, or Goat-chafers, the Cadew-by, ant! d 
vers others, both Beetles and Flies. 5 
(c) The lamellated Antennæ of ſome, the clavellated of Pet 
thers, the neatly articulated of others, the Feather d and dhe 
vers other Forms of others, of the Scarab, Papilinacuſ 
Gnat, and other Kinds F are ſurprizingly Beautiful, abe ec 


view'd through a Microſcope. And in ſome, thoſe en 


diſtinguiſh the Sexes: As in the Gnat-kind, all thoſe wii . 
Tufts, Feathers, and Bruſh-horns, are Males ; thoſe ni 
ſhort, ſingle ſhatted Antennæ, are Females, Har 
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| CHAP. IV. 55 
Of the Parts and Motions of Inſeits: 


WJ ROM the Head, paſs we to the Members 
concern'd in their Motion. And here we 
Have a copious Subject, if I was minded to expa- 
Fate, I might take Notice of the admirable Me- 
Whaniſm in thoſe that creep; the curious Oars in 
Whoſe amphibious Inſects that ſwim and walk (a); 
he incomparable Proviſion made in the Feet of 
Wuch as walk, or hang upon ſmooth Surfaces (S); 
Wie great Strength and Spring in the Legs of ſuch 

| as 


- — 
0 All the Families of Hydrocanthari, Notonecti, &c. have 


n Heir hindmoſt Legs made very nicely, with commodious 
ones flat, and Briſfles on each Side towards the End, ſerv- 
a for Oars to ſwim; and then, nearer the Body, are two 


WH Spikes, to enable them to walk when Occafion is. 
lm ght here name divers Flies, and other Inſects, who, 
Peſides their ſharp hook'd Nails, have alſo ſkinay Palms to 
Wheir Feet, to enable them to ſtick on Glaſs, and other ſmooth 
Bodies, by Means of the Preflure of the Atmoſphere. But 
decauſe the Example will illuſtrate another Work of Nature, 
ks well as this, I ſhall chuſe a ſingular Piece of Mechaniſm, 


Pnes there are two Sorts, one largeſt, all black, with Anteme 
andſomely emboſs d at the Ends. The other ſomewhat leſ- 

er, hardly ſo black, with capillary Antemnz ; the Forehead, 
+ does of the Vagine, and two Rings on the Thorax, of a 
awny Colour. The Female hath Vagine prettily furrow'd, 
he Male ſmooth. But that which is moſt to our Purpoſe iti 
his Male, is a Flap, or hollowiſh Cap near the middle Joynt 
| ff the Fore-legs; which when clap'd on the Shoulders of the 
Female in Coitu, ſticks firmly thereon : After the Manner ag I 
pave ſeen Boys carry heavy Stones, with only a wet Piece 


'Whef Leather clap'd on the Top of the Stone. 
=_— * B b 1 (c) Thus 


\ 


In one of the largeſt Sorts of Hydrocanthari, Of theſe large 
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as leap (c); the ſtrong and well-made Feet ya 
Talons of ſuch as dig (4): And to name no mo 
the admirable Faculty of ſuch as cannot fly, u 
convey themſelves with Speed and Safety, by ie 
Help of their Webs (e), or ſome other Artifice u 
make their Bodies lighter than the Air (J): Tel 

NI 1 | a 


(c) Thus Grafoppers and Crickets have brawny ſtrong Thigy 
with long, ſlender, but ſtrong Legs, which enable then: 
leap with great A ity and i ; 

(a) J have wonder'd to ſee with what great Quick 
Art and Strength, many Veſpe-Ichneumons, Mild. Bec, 

Beetles, —— the Earth ; yea, even Wood it ſelf: Bu 
the moſt remarkable Animal in this Way, is the Me C 
in Book IV. Chap, 1 3. Note (5). 4 

(e) I have with Pleaſure often ſeen Spiders dart out thr 
Webs, and fail away by the Help thereof. For the Mane: WW 
of which, ſee Mr. Lowth, Abridg, Vel. 2. p. 794. from Dr. 
Lifter and Dr. Hulſe, who both claim'd the Diſcovery there. 
of, And do both ſeem to have hit thereupon, without am 
Foreknowledge of what each other hath diſcover'd, as iii 
ſaid in the laſt cited Place, and as I more particularly find by 
Mr. Ray's Phileſ. Letters, Printed Ann. 1718. p. 95, &, By 
which alſo Ifind the two ingenious Doctors were very model 
in their Claims, and very amicable in the Matter. fn one 0 
Dr. Liſter's to Mr. Ray, he thinks there is a fair Hint of tu 
Darting of Spiders in Ariſtot. Hifh, An. I. 9. c. 39. Andi 
Pliny, 1. xx. c. 24. But for their Sailing, that the Anxient 
are filent of, and he thinks it was ſeen firſt by him. And 
another Letter, Fav. 20, 1670. ſpeaking of the Height d. 
ders are able to fly, he ſaith, The laſt October, &c. i "MM 
Notice, thas the Air cas very full of Webs, I forthwith mounted to my 
Top of the higheſt Steeple on the Minſter, fin York,] 4d could tien 
diſcern them yet exceeding high above me, Some that fell and un 
intangled upon the Pinacles, I tcok, and found them to be Lupi; g 
Kind ſeldom or never enter Houſes, and cannot be ſuppos d to have aa 
their Flight from the Steeple, | 

(7) There are, (I imagine,) divers Animals, as well * 
Spiders, that have ſome Way of Conveyance, as little kno 
to us, as that of Spiders formerly was. Thus the Szuilua 
prlices Arboreſcentes, and microſcopical Auimalcules of the ng h 
nating Waters, ſo numerous in them, as to diſcolour ſom" 
times the Water, and make them look as if they were * 
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nad a Multitude of other ſuch like Things as theſe; 
might, I ſay, take Notice of, as great Evidences 
Pf the Infinite Creator's Wiſdom : But leſt I ſhould 
e too tedious, I will confine my Obſervations to 
Je Legs and Wings only. And theſe, at firſt 
iew, we find to be incomparably fitted up for 

heir intended Service, not to over-load the Body, 
jor in the leaſt to retard it; but to give it the moſt 
Proper and convenient Motion. What, for Example, 
an be better contriv'd, and made for this Service, 
han the Wings ? Diſtended and ſtrengthen'd by 
ne fineſt Bones, and theſe cover d with the fineſt 

nd lighteſt Membranes, ſome of them * 
N Wit 
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; ed Red, Yellow or Green, or cover'd with a thick green 
cum; all which is nothing but Animalcules of that Colour. 
hat theſe Creatures have ſome Way of Conveyance, I 
Fonclude ; becauſe moſt ſtagnating Waters are ſtock'd with 
hem; new Pits and Ponds, yea, Holes and Gutters on the 
ops of Houſes and Steeples. That they are not bred there 
dy + over Generation, every ingenious, confidering Phi- 
Pſopher will grant; that they have not Legs for travelling 
far, is manifeſt from Inſpection? And therefore am apt to 
ink, that they have ſome Faculty of inflating their Bodies, 
r darting out Webs, and making their Bodies buoyant, and 
Ighter than Air; or their Bodies, when dry, may be lighter 
Pan Air, and ſo they can ſwim from Place to Place; or 
e Eggs of ſuch as are oviparous, may be light enough to 
oat in the Air. But thenthe Viviparous, (as my late Inge- 
ious Friend, Mr. Charles King, ſhew'd me the Pulices aquat. 
/, are; theſe (I ſay,) can't be this Way accounted for. 
W he Cauſe of thefe latter Suſpicions was, that in the Summer 
$lonths, I have ſeen the Pulices arboreſ. and the green Scum on 
ee Waters, 8 but Animalcules, as I fad) lie in a 
Manner dry on the Surface of the Waters; (at which Time, 
$45 I have ſhewn in Book IV. Chap. 1 1. Note (n), ) thoſe Ani- 
Halcules copulate ; and perhaps, they may at the ſame Time 
ange their Quarters, and ſeek out new Habitati ons for their 
Puncrous Offspring, as well 5 themſelves. 8 
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with neat and beautiful Feathers (g); and many ff 
them provided with the fineſt Articulations, yi 
Foldings, for the Wings to be withdrawn, 20 
neatly laid up in their Y/agine, and Caſes, n 
again readily extended for Flight (). 

And then for the Poiſing of the Body, and ke: 
ing it upright, and ſteady in Flight, it is an ad; 
rable Artifice and Proviſion for this Purpoſe, j 
ſome, by four Wings (i); and in ſuch as have h 
two, by Pointels, and Poiſes plac'd under ft 
Wings, on each ſide the Body. And 


— 


nn... 


(g) It is well known to all Perſons any way cenverlatu 
microſcopical Obſervations, that theſe elegant Colour i 
Moths, and Butterflies, are owing to neat and well-made fes 
thers, ſet with great Curioſity and Exactneſs in Rows a 
good Order. 


(b) All that have Elytra, Scarabs (who have whole Ehtu, 


or reaching to the Podex, or the "Humxvneda)gpor, fuch ui. 
£arwigs, and Staphilini of all Sorts, do, by a very curiouſ 
Mechaniſm, extend and withdraw their membranaccou 
Wings, (wherewith they chieffy fly;) and it is very pre 
to ſee them prepare themſelves for Flight, by thruſting ou 
and unfolding their Wings; and again withdraw thoſe * 1 
and neatly fold in the Membranes, to be laid up ſately 
their Ehtra or Caſes. For which Service the Bones are wa 
plac'd, and the Joynts miniſtring thereunto are accurate) 
contriv'd, for the moſt compendious, and commodious fol 
ing up the Wings. 
) For the keeping the Body ſteady and upright in Fina 
it generally holds true, (if I miſtake not,) : a all bipenni 
ed Inſects have Poiſesjoyn'd to the Body, under the hinder i 
of their Wings; but ſuch as have four Wings, or Wings "i 
Elitra, none. If one of the Poiſes, or one of the leſſer aw 
liary Wings be cut off, the Inſect will fly as if one Side* 
verbalanc d the other, until it falleth on the Ground; 0 
both be cut off, they will fly aukwardly, and ä on 
nifeſting the Defect of ſome very necellary Part. Theſe Pi 
or Pointells, are, for the moſt Part, little Balls, ſet at the Id 
of a ſlender Stalk, which they can move every Way at Pe 
ſure. In ſome they ſtand alone, in others, (as in the who 


Fleſe-Fly 'Tribe,) they have little Covers or Shields, hers 
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And laſtly, It is an amazing Thing to refle& 
pon the ſurprizing Minuteneſs, Art, and Curio- 
ty of the (Y) Joynts, the Muſcles, the Tendons, 
e Nerves, neceſſary to perform all the Motions 
f the Legs, the Wings, and every other Part. 1 


have already mention d this in the larger Animals; 
But to conſider, that all theſe Things concur in 
ninute Animals, even in the ſmalleſt Mite ; yea, 
the Animalcules, that, (without good Microſcopes,) 
ſcape our Sight; to conſider, I ſay, that thoſc 
unuteſt Animals have all the Joynts, Bones, Muſ- 
les, Tendons and Nerves, neceſſary to that brisk 
nd ſwift Motion that many of them have, is ſo 
tupendious a Piece of curious Art (/), as plainly 
A mani- 
f hich they lie and move. The Uſe, no doubt, of theſe Poi ſes, 
| nd ſecondary lefler Wings, is to poiſe the Body and to ob- 
Wiate all the Vacillations thereof in Flight; ſerving to the 
; nſe&, as the long Pole, laden at the Ends with Lead, doth 
3 he Ropedancer, 
= (4) As all the Parts of Animals are mov'd by the Help of 
Wheſc; ſo there is no doubt, but the minuteſt Animals have 
Wuch like Parts: But the Muſcles and Tendons of ſome of 
{the larger Inſects, and ſome of the leſſer too, may be ſeen 
ith a Microſcope. 
. The minute Curiofities, and inimitable Fineries, ob- 
ſervable in thoſe leſſer Animals, in which our beſt Microſco- 
pes diſcover no Botch, no rude ill-made Work, (contrary to 
hat is in all artificial Works of Man,) Do they not far more 
Neſerve our Admiration, than thoſe celebrated Pieces of 
Human Art? Such as the Cup made of a Pepper-Corn, by 
,a Nerlinger, that held 1200 Ivory Cups, all gilt on the 
Edges, and having each of them a Foot, and yet affording 
Room for 400 more, in the Ephem, Germ, T. 1. Addend. ad 
ON. 13. Such alſo was Phaeton in a Ring, which Galen thus 


F reflects upon, when he ſpeaks of the Art and Wiſdom of the 
4 Maker of Animals, particularly ſuch as are ſmall, Quanto, 
faith he, ipſum minus fuerit, tanto majorem admirationem tibi exci- 


bit; quod declarant Opifices cum in corporibus pareis aliquid inſcul- 
Paus generis oft quod nuper quidam in Aue Phactonta qua- 
| B b 3 tuo 
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manifeſteth the Power and Wiſdom of the Inſin 
Contriyer of thoſe inimitable Fineries. But havin x 
nam'd thoſe minute Animals, Why ſhould I mer 
tion only any one Part of their Bodies, when w 
have, in that little Compaſs, a whole and complex 
Body, as exquiſitely form'd, and, (as far as oy 
Scrutiny can poſſibly reach,) as neatly adorn'd, 
the largeſt Animal? Let us conſider, that there w:iM 
have Eyes, a Brain, a Mouth, a Stomach, E. 
trails, and every other Part of an Animal Body, x 
well as Legs and Feet ; and that all thoſe Par 
have each of them their neceſſary Apparatu d 
Nerves, or various Muſcles, and every other Pit 
that other Inſects have; and that all is cover d and 
guarded with a well-made Tegument, beſet with Nut 
Briſtles, adorn'd with neat Imbrications, and m- 
ny other Fineries. And laſtly, Let us conſider in Wei: 
how little Compaſs all Art and Curioſity may lie, iſ 
even in a Body many Times leſs than a {mall Grain WS 
of Sand (m); ſo that the leaſt Drop of Water can 


contain 


— 
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tuor equis invectum ſculpſit. Omnes enim equi frænum, 0s, S dente 0 
anteriores babebant, & c. And then having taken Notice, that We 
the Legs were no bigger than thoſe of; a Gnat, he ſhewsthat Wa 
their Make did not come up to thoſe of the Gnat; as allo, 
faith he, Major adbuc alia quedam eſſe videtur artis ejus, qui pul. : 
cem condidit Vis atque Sapientia, quod, &c. Cum igitur Ars 1a 
mn tam abjetis animalibus appareat,—quantam ejus Vim ac * { 
entiam in ane ineſſe putabimus? Galen. de UC. Part., 
7. c. I. fin. £ | 

: () It will in ſome Meaſure appear, how wonderfully Wh m 
nute ſome microſcopical Animalcules are, by what follows "WR tet 
the next Note. But becauſe more particular Examples wou thy 
be endleſs, I ſhall refer to the Obſervations of Mr. Leu, | I; 

tek, and others, in the Fl. Trey, and elſenhere. = BY © 
* 
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Tontain many of them, and afford them alſo ſuffici- 
nt Room to dance and frisk about in (1). 
Having ſurvey'd as many of the Parts of Inſects 
sI care to take Notice of; I ſhall in the next 
lace ſay ſomewhat of their State, and Circum- 
Mances of Lite, And here I ſhall take Notice only 
þf two Things, which have been only hinted at 
Pefore; but will deſerve more particular Conſide- 
ation here, as being Acts of a wonderful Inſtinct; 
zamely, Their Security of themſelves againit 
Winter; and their ſpecial Care of preſerving their 
dPecies. 


= (-) Ir is almoſt impoſſible, by Reaſon of their perpetual 
Motion, and changing Places, to count the Number of the 
Animalcules, in _ a Drop of the green Scum upon Water; 
Put I gueſs I have ſometimes ſeen not fewer than 100 frifk- 
Ing about in a Drop no bigger than a Pin's Head. But in 
Tuch a Drop of Pepper-water, a far greater Number; theſe 
eeing much leſs than thoſe. 
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CHAP. V. 


| The Sagacity of Inſefts to ſecure themſelves 
againſt Winter. 


ST T is an extraordinary Act of Inſtin& and Saga- 
city, obſervable in the Generality of the Inſect- 
Tribe, that they all take Care to ſecure themſelves, 
and provide againſt the Neceſſities of Winter. That 
vhen the Diſtreſſes of Cold and Wet force them, 
| they ſhould retire to warm and dry Places of Sa- 

fety is not ho ; but it is a prodigious Act of 
| the Infinite Conſervator's Care, to enable ſome to 

lie in a different Kind of Inſect· State; others to 


# 
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3 76 nſects Securit Book VIII. 
ive, as without Action, ſo without Food; ande 
thers that act and eat, to lay up in Summer ſuffc. 
ent Proviſions againſt the approaching Winta i 
Some, I ſay, live in a different State; for hayiy 
ſufficiently fed, nouriſhed, and bred up themſelia 
to the Perfection of their Yermicular, Nympha. 
State, in the Summer-Months, they then retire t 
Places of Safety, and there throw off their Ny. 
pha, and put on their Aurelia or Chryſalis-Sta 
for all the Winter, in which there are no Occaſion 
for Food. This is the conſtant Method of may i 
Families of the Inſect-Tribe (a). 

But there are others, and ſome of them in tui 
moſt perfect State too, that are able to ſubſiſt n 
kind of Torpitude, or Sleeping State, without ay 
Food at all; by Reaſon as there is no Action, of 
no Waſte of Body, no Expence of Spirits, and 
therefore no need of Food (5 But en, 


_= 
« * 


(4) It would be endleſs to enter into Particulars here, be- 
cauſe all the Papilionaceous, Fleſo, and Ichneumon-Fly Tribes, and 
all others that undergo the Nympha and Avurelia-State, be- 
tween that of the Egg and Mature-State, (which are ver) 
numerous) appertain to this Nete, For a Sample therefor 
only, T ſhall take what ſome may think a mean one, but i 
confidered, deſerves our Admiration, and that is the 70 
city of the White Butter- Ny Caterpillar, which having fed Wt 
ſelf its due Time, then retires to Places of Security. I hat mn 
ſeen great Trains of them creeping up the Walls and Pois i 
of the next Houſes, where, with the Help of ſome Cobwe- i 
like Filaments, they hang themſelves to the Cielings, 9" 
other commodious Places, and then become Aureliæ; in which Wh 
State and Places they hang ſecure from Wet and Cold, il 
the Spring, and warmer Months, when they are tranſmut 
into Butter- flies. | , 

(6) I ſhall not name any of the particular Species of In 
ſects which live in this State, becauſe they are very nume 
rous, but only remark two Things obſervable in their 848 
city in this Matter: 1, That they are not driven by Streſs oi 
Weather to their Retirement, but ſcem as naturally to = f 
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S But for others that move and act, and need 
Wood, it is a prodigious Inſtin& and Foreſight the 
reator hath imprinted on them, to lay up ſuffici- 
rt Food in Summer for the Winters (c) Neceſſi- 
es and Occaſions. And it is very pretty to ſce 
Sith what unwearied Diligence all Hands are at 
Vork for that Purpoſe, all the warmer Months. 
e this the Holy Scripture it ſelf gives us an In- 
ance in the Ant, calling that little Animal ex- 
eeding wiſe. Prov. xxx. 24. And the Reaſon is, 
er. 25. The Ants are a People not ſtrong, yet 


they 


re themſelves thereto, as other Animals do to Reſt and 
Sleep. For before the Approach of cold Weather, towards 
he End of Summer, we may ſee ſome Kinds of them flock- 
in great Numbers, within Doors (as Sai do 
ittle before they leave us) as if they were making ready 
Pr their Winter's Reſt. 2. That every Species betakes it 
elf to a proper convenient Receptaclè; ſome under the 
Vaters to the Bottoms of Ponds ; ſome under the Earth, 
elo the Froſts ; ſome under Timber, Stone, Sc. lying on 
he Ground; ſome into hollow Trees, or under the Bark, or 
In the Wood; ſome into warm and dry Places; and ſome in- 
to dry alone. 
(„) There are not many Kinds that thus provide their 
Food before- hand. The moſt remarkable, are the Ant and 
the Bee; concerning the firſt of which, Or:gen hath this Re- 
mark, viz: De ſolertid Formicarum, venture hyemi mature proſpici- 
entium, ſibique invicem ſub onere feſſis ſuccurrentium ; quodque fruges 
arroſas condunt, ne rurſus enaſcantur, ſed per annum alimento ſint, non 
¶ratiocinationem Formicarum in causa debemus credere, ſed almam ma- 
trem Naturam bruta ue fic ornantem, ut etiam mini mis addat 
na quædam ingenia, Orig. cont. Celſ. L. 4. 
But as for Waſps , Humblke-bees, and other Mild. bees, 
¶ Veſpe Ichneumont, and divers others that carry in Materials for 
Teſts and Food; this is only for the Service of their Genera- 
tion, for hatching their Eggs, and nouriſhing their Young, 
not for 1 in Winter; for they all forſake their Neſts 
towards Winter, and retire to other Quarters, living (I con- 
eeive) without Food all that Time. | 
* ill (4) Hes 
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they. prepare their Meat in the Summer. Af 

therefore Solomon ſends the Sluggard to this li 
contemptible Creature, to learn Wiſdom, For 
fight, Care and Diligence. Prov. vi. 6, 7, 8. 0 
o the Ant, thou Sluggard, conſider her Nau 
aud be wiſe : which having no Guide, Ot 
ſeer, or Ruler, provideth her Meat in the Sm. 
mer, and gathereth her Food in the Hara, 
_ . To this Scriptural Example, give me leayey 
anticipate, and ſubjoin an Obſervation of the fx: 
ther great Wiſdom of this little Creature; al 
that is their unparallelled ar, their 'Tendernt, 
Sagacity, and Diligence about their Young (7, 
"Tis very diverting, as well as admirable to 
with 


* 
1 —— 


(d) Hes vermicules | Formicarum Ova vulgò vocatos] inn 
bili cetyñ & curd Formice educant, ſummamque dant openm, t 
vel tantillum, quod ſpectet eorum vermiculorum educationem atſu nu. 
zritionem, omittant : quem in finem fere ſemper eoſdem ore cinumpr. 
tant ſeeum, ne ulla eos lædet injuria, In — 3 mes nonnullas iſius gt. 
neris formicas, vitro terrd replets, concluſas cum Vermiculis iſs adler 
vabam : ibi non ſine jucunditate ſpectabam, quo terra feret in ſup1fil 
ficcior, eo profundius Formicas cum fetibus ſuis provepere : cum ven 
aquam adfunderem, viſu mirificum erat, quanto affectu, quarts ſol 
eitudine, quanta red omnem in 40 collocarent operam, ut few 
ſuos ficciore & tuto loco reponerent. Sepius vidi, cùm aliquot dio WT. 
equa caruiſſent, atque cum affuſe tantillo aque terram illam bunt Wa. 
harem, e veſtigio a Formicis foetus ſuos eo loci fuiſſe allatos, qui i 
 diftintte conſpiciebam moveri atque ſugere humorem, Multoties fu Los 
conatus, ut eos Ver miculos ipſe educarem, at ſemper conatum fefeli . 
- wentus neque ipſas Formicarum Nymphas alimenti jam nen ing" Wt 
14 14799 = ipſes Formicis potui fotu artificiali excludere, J. Sum- 

ar 


merd. Epilog. ad Hiſt. Inſect. pag. 153. "7 

Sir Ed King, who was very curious in examining the 
Generation of Ants, obſcrves their great Care and Diligenc 
2. About their Sperm, or true Eggs, which is a fine whit 
Subſtance, like Sugar, which they diligently gather together 
into a Heap, when ſcattered; and on which . lie in Mu- 
titudes, (I ſuppoſe, by way of Incubation.) 2. Ihave obſer ; 
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ith what Affection and Care they carry about 
eir Young in their Mouths, how they expoſe 
emſelves to the greateſt Dangers, rather than 
ave their Young expoſed or forſaken ; how they 
move them from Place to Place in their little 
ills, ſometimes to this Part, ſometimes to that, 
or the Benefit of convenient Warmth, and pro- 
x Moiſture; and then again withdraw, and guard 
em againſt Rain and Cold. Now that this great 
V iſdom which the Scriptures attribute unto, and is 
Wiſcernible in this little Animal, is owing only to 
he Inſtinct, or Infuſions of the Great Conſerva- 
dr of the World, is evident, becauſe either this 
Wiſdom, Thought, and Forecaſt, is an Act of the 

Animal it ſelf, or of ſome other Being that hath 
Wiſdom. But the Animal being Irrational, tis im- 
doſſible it can be, its own Act, but muſt be deriv- 


AV hat can that be, but the Infinite Lord, Conſer- 
Wator and Governor of all the World ? 


ed, ſaith he, in Summer, that in the Morning they bring up 
Khoſe of their Young (call'd Ant-Eggs) towards the Top of 
the Bank : So that you may from 10 in the Morning, until 
or 6 in the Afternoon, find them near the Top-——for the 
nmoſt Part on the South-fide the Bank. But towards ) or 8 
t Night, if it be cool, or likely to rain, you may dig a Foot 
deep before you can find them. Pbilaſ. Tranſ. No. 23; or Mr. 
WE Lowthorp's Abridg. V. 2, p. 7, and g, 


[ | CHAP, VI 
Of the Care of Inſects about their ung. 


tna 


THE other notable Inſtinct I am to treat of, is 
gy * the peculiar Art and Care of the Inſect-Tribe, 


3 


beg e 


about 


d, or received from ſome Wiſe Being. And who? 
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380 Iuſeds Care of their Toung. Book VIII 
about the Preſervation of their Species. Here; 
might ſpeak of many Things, but I have occaſy 
nally mentioned divers of them before, undef 
ſome or other of the General Heads, and therefy 
ſhall fix only upon two Things relating to tl 
Special Art and Care about the Production 0 
of their Young, which have not been ſo partic 
larly ſpoken to as they deſerve. 

One Thing is their ſingular Providence for ther 
Young, in making or finding out ſuch proper Re. 
ceptacles and Places for their Eggs and Seed, x 
that they may receive the Advantage of a ſufi- 
ent Incubation, and that the Young, when pu- 
duced, may have the Benefit of proper and {uf 
cient Food, for their Nurture and Education, til 
they are able to ſhift for themſelves. It is admiri- 
ble to ſee with what Diligence and Care the ſere- Wl 
ral Species of Inſects lay up their Eggs, or Sperm, 
in their ſeveral proper Places; not all in the Wa- 
ters, in Wood, or on Vegetables ; but thoſe wh 
Subſiſtence is in the Waters (5), in the my 
thole 


kh... _— 
_—. 
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(a) The Doctrine of Æquivocal Generation, is at this Da) 
fo ſufficiently exploded by all learned Philoſophers, that 
ſhall not enter the Diſpute, but take it for granted, that al 
Animals ſpring from other Parent-Animals. If the Reade 
hath any Doubt about it. I refer him to Seigneur Red: df . 
Inſet, and Mr. Ray's Wiſdom of God, &c, p. 344. See allo be 
fore, Book IV. Chap. 1 5. Note (a). Eo 

(6) It would be Endleſs to ſpecifie the various Species of 
Inſects, that have their Generation in the Waters. "i 
therefore I ſhall only obſerve of them, 1. That their Egg 
are always laid up with great Care, and in good Order. A 
alſo, 2. Where proper and ſufficient Food is. 3. That u 
their Nympha-State in the Waters, they have Parts prop” 
for Food and Motion; and in many, or moſt of them, ver) 


different from what they have in their Mature- Sate, 4 100 ö 
Nl 1 
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Whoſe to whom Fleſh is a proper Food, in Fleſh(cJ; 


. : — thoſe 
y ft Argument of the Creator's Wiſdom and Providence. 
"WW or an 3 ſee Note (r). * 
al (c) As Seigneur Redi was one of the firſt that made it his 


Bufineſs to diſcard Anomalous Generation, ſo he tried more 
xperiments relating to the Vermination of Serpents, Pleſh, 
15 putrified Vegetables; and in ſhort, whatever was com- 
only known to be the N urſery of Maggots more, I fay, pro- 
ably, than any one hath done ſince. And in all his ſer- 
ations, he conſtantly found the Maggots to turn to Aureliæ, 
nd theſe into Flies, But then, ſaith he, Dubitare cœpi, utrum 
nme hoc vermium in carne genus, ex ſolo Muſcarum ſemine, an ex ip- 
s putrefatis carnibus oriretur, tantoque magis confirmabar in hoe meo 
bio, quanto in omnibus generationibut.—ſæpiùt videram, in carni- 
n, antequam verminare inciperent, reſediſſe ejuſdem ſpeciei Muſcas, 
jus propago poſtea naſcebatur. Upon this he tells us, he put 
Wiſh, Fleſh, Cc. into Pots, which he covered cloſe from the 
lies with Paper, and afterwards (for the free Air-ſake) 
| ith Lawn, whilſt other Pots were left open, with ſuch like 
lech, Ec. in them; that the Flies were very eager to get 
Into the covered Pots; and that they produced not one 
2 when the open ones had many. Fr. Redi de Gener. 
ee. 
Among the InſeQs that come from the Maggots he men- 
tions, he names Culices, Now from the moſt critical Obſer- 
vations I have made, I never obſerved any Sort of Gnat to 
come from putrified Fleſh, Vegetables, or any other Thing 
he taxeth them with. So that either he means by Culex, 
ſome Fly that we call not by the Name of Guat; or elle their 
$ Grats in Itah, vary in their Generation from ours in England, 
For among above iy; near forty, diſtin& Species of Gnats 
: 0 


that I have obſeryed about the Place where I live, I never 
found any to lay their Eggs in Fleſh, Fiſh, Sc. but the lar- 
geſt Sort, calle by Aldrovand, Culices maxim b Swammerdam, 
Tipule terreſtres, lay their Eggs in Meadows, &c. under the 
Graſs ; one of the larger middle Sort, in dead Beer, Yeaſt, 
Ec. lying on the Tops, or in the Leaks of Beer-Barrels, Gr. 
and all the reſt (asfar as ever have obſerved) lay and hatch 
in the Waters, as in Note (7). 

The Generation of the Second of theſe being akin to ſome 
of the foregoing Inſtances, and a little out of the Way, may 
deſervea Place here. This Gnat lays its Eggs commonly in 
dead Beer, &c. as Iſaid, and probably in Vinegar, and other 
ſuch Liquors, Some Time after which, the Maggots are ſo 

nume- 
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thoſe to whom the Fruits (4) or Leaves of veg. 
10 table 


numerous, that the whole Liquor ſtirreth as if it was ae 

being full of Maggots, ſome larger, ſome ſmaller ; the lag, 
are - by Off- ſpring of our Gnat, the ſmaller, of a {mall dat 
coloured Fly, tending to reddiſh ; frequent in Cellars, uy 
ſuch obſcure Places. All theſe ots turn to Aurelia þ 
larger of which, of a. Tan-Colour, turn to our Gua. Thy 
Gnat is of the unarmed Kind, having no Spear in its Mout, 
Its Head is larger than of the common Gnat, a longer Net 
Mort · jointed Antenne, ſpotted Wings, 9 its len 
der Avus; it is throughout of a brown Colour, tending» i 
red, eſpeciallyin the Female: The chief Difference betyen 
the Male and Female, is (as in other Gnats, yea, moſt Inſet) i 
the Male is leſs than the Female, and hath a ſlenderer Beh, 
and its Podex not ſo ſharp as the Female's is. 

(4) The Inſe&s that infeſt Fruits, are either of the lim. 
mon- Hy Kind, or Phalanæ. Plumbs, Peaſe, Nuts, &c. produce 
ſome or other {chnexmon-Fly, That generated in the Pini 
black, of a middle Size, its Body near three tenths of an lach 
long, its Tail not much leſs, conſiſting of three Briſtles, 
wherewith it conveys its Eggs into Fruits: Its Anteme, ot Wil 
Horns, long, ilender, recurved ; its Belly longi ſh, tapering, 
ſmall towards the Thorax ; Legs reddiſh ; Wings membtanace- 
ous, thin and tranſparent, in Number 4, which is one Chara · 
teriſtick of the Ichneumon-Fly. 

The Peaſe Icbnexmen-Fly, is very ſmall, Wings large, reach-W 
ing beyond the Podex; Autennæ long; Alvus ſhort, ſhaped 
like an Heart, with the Point towards the Anus; it walketh 
and flieth ſlowly. No Tail appears as in the former ; butif 
they have one lieth hidden under the Belly, which they can 
at Pleaſure bend back to pierce Peaſe when they are york 
and tender, and other Things alſo, as I have Reaſon to ſu 
2 having met with this (as indeed the former two) 11M 


ivers Vegetables. 

Pears and Apples Icould never diſcover any Thing to breed 
in, but only the leſſer Phalena, about four-tenths of an luch 
long, whitiſh underneath ; greyiſh-brown above (dappli 
with brown Spots, inclining to a dirty Red) all but about 
third Part at the End of the Wings, which is not 1705 bu 
brown, elegantly ſtri ped with wavey Lines, of a Gold Colo, Wi 
as if gilt; its Head is ſmall, with a Tuft of whitiſh-brown ing 
the Forehead; Antennæ ſmooth, moderately long. The 4 
relia of this Moth is ſmall, of a yeJlowiſh Brown. I know 


not what Time they require for their Generation out of * 81 


x 
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WE bles are Food, are accordingly repoſſted, ſome in 
us Fruit, ſome on this Tree (e), ſome on that 
lant (J), ſome on another, and another; but con- 
Hantly the ſame Family on the ſame Tree or Plant, 
e moſt agreeable to that Family. And as for o- 
ers that require a conſtant and greater Degree 
wr Warmth, they are accordingly provided 
the Parent Animal with ſome Place in or 
Wout the Body of other Animals; ſome in the 
eathers of Birds (g); ſome in the Hair of 
8. 0 Beaſts 
Nut thoſe I laid up in Auguſt, did not become Moths before 
une following. e 
10 There are many of the Phalene, and Ichneumon-Fly 
ribes, that have their Generation on the Leaves, or other 
Warts of Trees and $hrubs, too many to be here reckoned up. 
he Oak hath many very beautiful Phalene, hred in its con- 
Wolved Leaves, white, green, yellow, brown ſpotted ena 
Ind neat! 1 and many more beſides; and its Buds 
ford a Place for Caſes, and Balls of various Sorts, as fhall 
e ſhewn hereafter ; its Leaves expanded, miniſter to the 
ermination of globular, and other ſphæroidal Balls, and 
Wat Theca, ſome like Hats, ſome like Buttons excavated in 
he Middle; and divers others ſueh like Repoſitories, all 
elonging to the Ichneumon-Ey Kind. And not only the Oak, 
hut the Maple alſo, the White-Thern, the Briar, Privet, and in- 
Need almoſt every Tree and Shrub. 
And as Trees and Shrubs, ſo Plants have their pecu- 
iar Inſects. The White-Batterfly lays its voracious Off- 
| {Epring on Cabbage-Leaves ; a very beautiful reddiſh ocel- 
Wated one, its no leſs voracious black Off- ſpring of an horrid 
Aſpect, on the Leaves of Nettles; as alſo doth a very beauti- 
Hul, ſmall, greeniſh Icbneumon-Ny, in Caſes on the Leaves of 
he ſame Plant: And to name no more (becauſe it would be 
Endleſs) the beautiful Regwort-Adab, whoſe upper Wings are 
brown, elegantly ſpotted with red, and under Wings edged 
with brown; theſe, I ſay, provide for their golden ring'd 
Erucæ 8 the Ragwort-Plant, 
. (2) Many, if not moſt Sorts of Birds, are infeſted with a 
diſtinct Kind of Lice, very different from one another in 
Wy Shape, Size, &c. For Figures and Deſcriptions of _ - 
4 


384 Luſecta Care of their Tag. Book VII 
Beaſts (5); ſome in the very Scales of Fit: 7 
(i); ſome in the Noſe (E); ſome in the EA 
pat Hara oe be (7); vl 


hall refer to Signieur Redi of Inſes, See alſo Mouftt |. 
23. Theſe Lice lay their Nits —_— the Feathers of they 
ſpective Birds, where they are hatched and nouriſhed, u 
as Ariſtotle faith, would deſtroy the Birds, articular]y } 
ſams, if they did not duſt their Feathers. Loco infr, citat 

( And as Birds, ſo the ſeveral Sorts of Beaſts have thy 
peculiar Sorts of Lice, all diſtin& from the two Sorts tf 
vg Man: Only the A, they ſay, is free, becauſe our Sin 

le upon one, as ſome think; but I prefume it is rhe 
from the Paſſage in Pliny, J. 11. c. 33. or rather Arif, lg 
Animal, I. 3. c. 31. who ſaith, Quibus pilus eft, non carent aun 
1 Pediculo] excepto Aſine, qui non Pediculo tantum, verum tim Re 
divio immunis eft, And a little before, ſpeaking of thoſe in lla 
he ſhews what Conſtitutions are moſt ſubject to them, ad 
Inftanceth in Aleman the Poet, and Pherecyaes Syrivs that died 
of the Ptbiriaſis, or Lowſy Diſeaſe. For which foul Diftenyer, 
if Medicines are deſired, Mowfet de Inſect. p. 262. may be con. 
ſulted. Who in the ſame Page hath this Obſervation, 4, 
madverterunt noſtrates ui Aſores inſulas a tergo reliquerit, Pe. 
diculos confeſtim omnes tabeſcere : atque ubi eas reviſerint, iterum in 
numeros alios ſubitd oriri, Which Obſervation is confirmed by 
Dr. Stubs, Vid. Lowth, Abridg. V. 3. P. 558. And many Same 
have told me the ſame. 

(i) Fiſhes, one would think, ſhould be free from Lice, by 
reaſon they live in the Waters, and are — tually mori 
in, and bruſhing through them; but yet t hom their Son 
too. 

Beſides which, I have frequently found great Numbers © 
long ſlender Worms in the Stomachs, and other Parts of Fill 
— Codfifp, eſpecially ſuch as are poor; which Mom 

ave work d themſelves deeply into the Coats and Fleſh, "8 
that they could not eaſily be gotten out: So Ariſtotle faith ul 
ſome Fiſhes, Bauero & Nen —— innaſcitur, qui debiltat 
Se. Chalcis vitio infeſtatuv diro, ut Pediculi ſub Branchiis ima 

nam multi interimant, Hiſt, An. L. 8. c. 20. . | 
0 Of Inſects bred in the Noſe of Animals, thoſe in t 

Noftrils of Sheep are remarkable. I have my ſelf taken cu 
not fewer at a 'Time than —_ or thirty rough Magg" 
Eine among the Lamme of the Noſtrils. But I could nec 
hatch any - - okay and ſo know not what Animal they e 


ceed from: But I have no great doubt, they are of — 


S8 8 
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moſt 


1); yea, ſome in the very Bowels (m); and in- 
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amon-Fly Rind; and not improbably of that with a long 
Tail, call d Triſets, whoſe three Briſtles ſeem very commo- 
ious for conveying its Eggs into deep Places. l 
Ihave alſo ſeen a rouß whitiſh Maggot, above two Inches 
Within the Inteftimem recfum of Horſes, firmly adhering there- 
Wo, that the hard Dung did not rub off. I never could bring 
em to Perfeftion, but ſuſpect the Side-Fly proceeds from 


(7) In the Backs of Cows, in the Summer-Months, there are 
aggots generated, which in Eſex-we call Wornils ; which are 
| only a ſmall Knot in the Skin; and I ſuppoſe no other 
an an Egg laid there by ſome Inſect. BY egrees theſe - 
WK nots grow bigger, and contain in them a Maggot lying in a 
urulent Matter: They grow to be as large as the End 
Wne's Finger, and may be {queer'd out at a Hole they have 
ways open: They are round and rough, and of a dirty White. 
ith my utmoſt Endeavour and Vigilance I could never diſ- 
over the Animal they turn into; but as they are ſomewhat 
Wke, ſo may be the ſame asthoſe in the Note before, | 
In Perſia there are very long {lender Worms, bred in the 
29s, and other Parts of Men's Bodies, 6 or ) Yards long. 
In Pbiloſ. Tranſ. Mr, Dent, and Mr, Lewis, relate divers Ex- 
mples of Worms taken out of the Tongue, Gums, Noſe, and 
Pther Parts, by a Woman at Leicefter, which they were Eye- 
Nitneſſes of, Theſe, and divers others mention'd in the 
E 1 may be ſeen together in Mr. Lowthorp's Abriag. 
.. 3. P. 132. 
Nantes 2 vir fide dignus . Caſp, Mendlandi e in Pe- 
*, puero cuidam ruſtico duorum annorum, Vermiculum album d 
Palpebrà extra xiſſe, ——magnitudinis Ernce, ———Similem fers buic 
aſum mihi [Schulzio] & D. Segero narravit boc, Auno 1676. cbi- 
rr gas noſter Anat, Statlender, qui chidam puero, ex Aure, extraxis 
ermiculum talem, qualis in nucibus avellanis perforatis latitare ſoles, 
ed paulo majorem, coloris albiſimi; glteri minores 5 ejuſdem generis 
militer ex Aure: Omnes aliquot horas ſupervixerunt —Vermiculos 
abu viventes oculis neſts vidimus, Ephem. Germ. T. 2. Obſ. 
4. ubi Vermiculi Icon, Many other Inſtances may be met 
Pith in the ſame Tome. Obſ. 147, 148, 1 54. 
The Worms in Deer are mention'd often among Ancient 


Writers. Ariſtotle faith, Sxdantes wires ret ix, by vd 
en Cavra;y &e. They [Deer] a# have live Worms in their 
eads ; bred under the . in a Cavity near the Vertebra, en 

#54 had c » 4 . — 54 | ich 
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cobich"#h6 Head is plae'd ; their Hs not leſs man of the largeſt 1, 
goes j they are bred all together, in number about twenty, Arifty 8 
Hiſt.- Animal. I. 2. c. 15. | 
To theſe Examples may be added the Generation of 
Ichneumon-Hy in the Bodies of Caterpillars, and other N 


i 
hatch'd in Boxcs, inſtead of Papilios, &c. as I Spec | 


{ 


of Inſects. In many of which, that I have laid up to 
have found-a great Number of {mall Ichneumon-Flies, wh, 
Parent-Animal had wounded thoſe Nymphe, and darted j 
Eggs into them, and ſo made them the Foſter Mother ; 
its Young, More Particulars of this * Generation ny i 
be ſeen in the great Mr. Miuugbiy's Obſervations in M 
Tranſ. No. 76. But concerning the farther -Generationdth} 
Inſect, I have taken Notice of other Particulars in other bl. 
ces of theſe Notes. + 

(in) The Animals ordinarily bred in the Stomach ul 
Guts, are the three Sorts of Worms call'd Lati Tere, an 
Aſearides ; concerning which, it would be irk ſome to {peak 
in Particular, and therefore I ſhall refer to Moufet, 1, :,c, «1 
32, 33. Dr, Tyſon's Anatomy of them in Mr, Lowthoy' 4. 
bridg. V. 3. p. 121. Seigneur Kedi's Obſ. and others that have 
written of them. | 

And not only Worms, but other Creatures alſo are {iid tif 
be found in the Stomach ; Inſtances of which are ſo innume. 
rable, that I ſhall only ſelect a few related by Perſons of the 
beſt Credit. And firſt of all, by ſome of our own Country-Wi 
men. Dr. Lifter, (whoſe Credit and Judgment will hard 
be queſtien'd,) gives an Account of true Caterpi/ars, vomitei 
up by a Boy of nine Years old; and another odd Animal bl: 
a poor Man, Mr. Feſſep, (another very judicious, curiovM 
and ingenious Gentleman) ſaw Hexapods vomited up by. N 
Girl 5 which Hexapods liv'd and fed for five Weeks. SM 
Lowth:ib,p.135. | 
And to Foreigners, it is a very ſtrange Story, (bur atteſt 
by Perſons of great Repute, ) of Catbarina Geileria, that di 
in Feb, 1662. in the Hoſpital of Altenburg, in Germany, wi 
for Years yoided by Vomit and Stool, Tad ani 
Lizzards, &c. Ephemer, Germ, T. x, Obſ. 103. See allo tit 
rogth Obſervation of a Kitten bred inthe Stomach, and i 
mited up; of Whelps alſo, and other Animals, bred in i 
Manner. But I fear a Stretch of Fancy might help in ow 
of thoſe laſt Inſtances, in thoſe Days when ſpontaneous Ce th 
neration was held, whenthe Philoſophers ſeem to have moi 
Alightly, examined ſuch Appearances than now they do. UHH 
tor the breeding of Frogs or Toads, or Lacerte Aquatics in the Zo; 
Stamach, when their Spawn happeneth to be drank, thor 


nx. VI. Inſeds Care of their Toung. 3 8 7 
noſt Receſſes ofthe Bodies of Man and other Crea- 
Wurcs (v): And as for others to whom noo of 


Ws 4 Story in the ſecond Tome of the Ephem, Germ. Obſ, 56. 
hat favours it, viz, In the Tear 1667, 4 Butcher's Man going to 

y ſome Lambs in the Spring, being thirſty, drank greedily of ſome 
anding Water, which a while after, caus'd great Pains in his Stomach, 
bich grew worſe and <yorſe, and ended in dangerous Symptoms, At 
ft be thought ſomewhat <vas alive in bis Stomarh, and after that, 
mited up three live Toads ; and ſo recover d his former Health, | 
Such another Story Dr. Srbait tells, and avoucheth it 
en with his own Eyes, of one that had a Toad came 
Wut of an Abſceſs, which came upon drinkirig foul Water, 

. 103, 

(n) Not only in the Guts, and in the Fleſh; but in many 
ther Parts of the oy, Worms have been difcover'd. One 
as voided by Urine, by Mr. Mat. Milford, ſuppos'd to bave 
ome from the Kidneys. len 6, p. 135. Mote ſuch Ex- 
mples Moufet tells of. Ibid. So the Vermes Cucurbitini are ve 

Jommon in the Veſſels in Sheeps Livers : And Dr. Lier 

Nells of them, found in the Kidney of a and thinks that 
N he Snakes and Toads, Oc. ſaid to be found in. Animals Bo- 

ies, may be nothing elſe. Lowth, ib. p. 120. Nay, more 
than all this: In Dr. Bern. Verzaſcha's fixth Obſervation, 
ere are divers Inſtances of Worms bred in the Brain of 
Man. One, a Patient of his, troubled with a violent Head- 
ch, and an N about the Noſtrils, and frequent Snecz- 
ag; who, with the Uſe of a Sneezing-Powder, voided a 
Worm, with a great deal of Snot from his Noſe. A like 
Winſtance he gives from Bartheline, of a Worm voided from the 
Noſe of O. W. which he uefſeth was the famous Olaws Mor- 
Pius Another, from a Country-Woman of Dietmar; and 
Pthers in Twins, F. Hildanus, Schenckius, &c, Theſe Worms 
Wc thinks are undoubtedly bred in the Brain: But what way 

Whey can come from thence, I can't tell. Wherefore I ra- 
Wher think, they are ſuch Worms as are mentioned in Note 
9, and even that Worm that was actually found in the Brain 
Wot the Paris Girl (when opened) I gueſs might be laid in 
he Laminæ of the Noftrils, by ſome of the Ichbneumes, or other 
inſedt-Kind, and might gnaw its way into the Brain, through 

2 he Os cribif, orme, this he tells us from Bartholine, . . 
n tabida obiiſſet, ſtatim aperto cranio praſentes Medici totam cere- 
| ſubſtantiam, que ad dexterum vergit, d veliquo corpore ſequnitatn, 
eue tunicd invelgtam deprebenderunt : Les tunica rupta, latenten 

| | Cen © Vermont 
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theſe Methods are proper, but make themſelves 
Neſts by Perforations in the Earth, in Wood, or 
Combs they build, or ſuch like Ways; tis admi. 
rable to ſee with what Labour and Care they car 
in, and ſeal up Proviſions, that ſerve both for the 
Production of their Young, as alſo for their Food 
and Nurture when produced (o). 

The other Piece of remarkable Art and Cate 
about the Production of their Voung, is their Cu- 
rioſity and Neatneſs in repoſiting their Eggs, and 
in their Nidification. ; 

As to the firſt of which, we may obſerve, that 
great Curioſity and nice Order is generally ob- 

erv'd by them in this Matter. You ſhall always 
ſee their Eggs laid carefully and commodioully 
up ( 2 When upon the Leaves of Vegetables, 
or other Material on Land, always glu'd thereon 
with Care, with one certain End lowermoſt, and 
N with 


Vermem vivum, & piloſum, duobus punitis fplendidis loco oculbrum pri 
didit, ejuſdem fere molis cum reliqua Cerebri portione, qui duarum lo- 
rarum ſpacio ſuperdixit. B. Verzaſ. Obſ. Medice, p. 16. 

Hildanus tells us ſuch another Story, viz, Filius Theod, auf 
der Roulen, Avuunculi mei, diuturno vexabatur dolore capitis. Deindt 

febricull & ſternutatione exortã, ruptus eſt Abſceſſus circa os cribroſum 
nn © Vermis prorepſit. By his Figure of it, the Maggot 

— an Inch long, and full of Briſtles. Fabri Hildan. Cem. 1, 

Galenus Wierus (Phyſician to the Princ, Ful. & Cleve) he 
ſaith, told him, that he had, at divers Times, found Worm: 
in the Ga#-bladder in Perſons he had opened at Dw{ſeldorp, Ii 
ib. Ob /. 60. 

(o) See before, Book IV. Chap. 1 3. Note (9. 

) Some Inſects lay up their Eggs in C uſters, as in Holes 
of Fleſh, and ſuch Places, where it is neceflary they ſhould 
be crouded together ; which, no queſtion, prevents their 

being too much dried up in dry Places, and promotes their 
hatching, Bur, 
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with handſome juxta-Poſitions (4). Or if in the 
Waters, in neat and beautiful Rows oftentimes, in 
that ſpermatick, gelatine Matter, in which they are 
repoſited, and that Matter carefully ty d and faſt- 
ned in the Water, to prevent its Diſſipation (7), 

g | = 


(9) As for ſuch as are not to be cluſtered up, great Order 
is uſed, I have ſeen upon the Poſts and Sides of Windows 
little round Eggs, reſembling ſmall Pearl, which roduced 
ſmall hairy Caterpillars, that were very neatly and orderly 
laid. And to name no more, the White Butterfly lays its neat 
Eggs on the Cabbage Leaves in good Order, always gluing 
one certain End of the Egg to the Leaf, I call them neat 
Eggs, becauſe if we view them in a 1 we ſhall 
find them very curiouſly furrowed, and handſomely made 
and adorned. 

| (r) By Reaſon it would be endleſs to ſpecify the various 
Generation of InſeQs inthe Water, I ſhall therefore (becauſe 
it is little obſerved) take Plmy's Inſtance of the Gnat, a mean 
and contemned Animal, but a notable Inſtance of Nature's 
Work, as he ſaith. 

The firſt Thing confiderable in the Generation of this In- 
ſet is (for the Size of the Animal) its vaſt Spawn, being 
ſome of them above an Inch long, and half a quarter Diame- 
ter; made to float in the Waters, and tied to ſome Stick, 
Stone, or other fix d Thing in the Waters, by a ſmall Stem, 
or Stalk, In this gelatine, tranſparent Spawn, the Eggs are 
neatly laid; in ſome Spawns in a ſingle, in ſome in a double 
ſpiral Line, running round from end to end, as in Fig. 9, and 
10; and in ſome tranſverily, as Fig, 8. | 

When the Eggs are by the Heat of the Sun, and Warmth 
of the Seaſon hatched into ſmall Maggots, theſe Maggots 
deſcend to the bottom, and by means of ſome of the gelatine 
Matter of the Spawn (which they take along with them) 
they {tick to Stones, and other Bodies at the bottom, and there 
make themſelves little Caſes or Cells, which they creep into 
and out of at Pleaſure, until they are arrived to a more ma- 
ture Nympha-State, and can ſwim about here and there, to 
ſeek for what Food they have occafion ; at which Time, they 
__ a kind of Red-worms, above half an Inch long, as in 

ig. 1 I. 

Thus far this mean Inſect is a good Inſtance of the Divino 
Providence towards it. But if we farther conſider, and com- 
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or if made to float, ſo carefully ſpread and poiſed, 
as to ſwim about with all poſſible Artifice, 
And as to their other Faculty, that of Nidifica- 
tion, Whether it be exerted by boring the Earth 
or Wood, or building themſelves Cells (s), or 
{pinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where. 
with they work, or their Work it ſelf, Thus 
thoſe who perforate the Earth, Wood, or ſuch MW — 
like, they have their Legs, Feet, Mouth, yen, MW, 
and Whole Body accommodated to that Service; c- 
their Mouth exactly formed to gnaw thoſe __ 
For ale e © N 


Pare the three States it undergoes after it is hatched, we ſhall W T 
find 115 greater Signals of the Creator's Management, even in W th 
theſe, meaneſt of Creatures. The three States I mean, are its fre 
Nympha-Vermicular State, its Aurelia, and Mature State, all s of 
different as to Shape and Accoutrements, as if the Inſet I th 
was three different Animals, In its Vermicular-State, it is a - 
Red-Maggot, as I ſaid, and hath a Mouth and other Parts MW ar 
8 to Food: In its Awrelia-State, it hath no ſuch te. 
Parts, becauſe it then ſubſiſts without Food; but in its Mature ſo 
Gnat-State, it hath a curious well made Spear, to wound a + 
ſuck the Blood of other Animals, In its Fermicular- State, it MW 
hath a long Worm-like Body, and fomething analogous to W of 
Fins or Feathers, ſtanding erect near its Tail, and running Is ye 
rallel with the Body, by means of which reſiſting the Wa- 

ters, it is enabled to ſwim about by Curvations, or flapping * 
its Bod , ide-ways, this way and that, as in Hg. 12. wi 
But in its Aurelia. State, it hath a quite different Body, re 
with a Club-Zead (in which the Head, Thorax, and Wings of MW m 
the Gnat are incloſed) a flender Alias, and a neat fy Tail, ta. 
ſanding ar right Angles with the Body, ques contraty to ¶ fu 
what it was before; by which Means, inſtead of eaſy flapping le 
fide-ways, it ſwims by rapid, briſk Tirks, the quite contrary P. 
Way; as is in ſome Meaſure repreſented in Fig. 13. But | 

when it becomes a Gnat, no finny Tail, no Club-Head, but MW 
all is made in the moſt accurate Manner for Flight and Mo- in 
tion in the Air, as before it was for the Waters, 


(5) See Book IV. Chap, 1 Ze Notes (%, (o). 0 Thus 
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ſome round Holes, their Feet as well made to 
ſcratch and bore (z), and their Body handſomely 
turned and fitted to follow. But for ſuch as build 
1 ſpin themſelves Neſts, their Art juſtly, bids 
Defiance to the moſt ingenious-Artiſt among Men, 
ſo much as tolerably to copy the nice Geometrical 
Combs of ſome (2), the Earthen Cells of others, 
or the Webs, Nets and Caſes (w) Woven by, o- 
thers. And here, that natural Glue (x) WKY 
| | their 


(e) Thus the Mouths and other Parts of the 1ohyewmors 
(Waſps in Book IV. Chap. 13. Note (c). So the Feet of the 
Gepa, ibid. Nate (909. 6 ee 
(#) See the laſt cited Places, Note (0), Oo 
( Of the textrine Art of the Spider; and its Parts ſerving 
to that Purpoſe, ſec the laſt cited Place, Note (.. 
Beſides theſe, Caterpillars, and divers other Ipſects, can emit 
Threds, or Webs for their Uſe. In this their Nympha- State, 
they ſecure themſelves from falling, and let themſelves down 
from the Boughs of Trees, and 6 ha high Places, with one 
of theſe Threads. And in the Caſes they weave, they ſecure 
themſelves in their Aurelia-State, 

And nor only the Off ſpring of the Pbatena· Tribe, hut there 
are ſome of the Ichneumon-Fly Kind alſo, endowed with this 
textrine Art. Of theſe I have met with two Sorts; one that 
ſpun a Milk-white, long, round, filken Web, as big as the toy 
of ones Finger, , not hollow within, as many are, but filled 
throughout with Silk. Theſe are woven round Bents, Stalks 
of Ribwort, Ec. in Meadows. The other is a lump of many 
yellow, filken Caſes, ſticking confuſedly together on Poſts, 
under Cole-worts, Sc. Theſe Webs contain in them, ſmall, 
whitiſh Maggots ; which turn to a ſmall, black Ichnewmon-Fly, 
with long, capillary Antenne; Tan- coloured Legs; long Wings 
reaching beyond their Body, with a black Spot near the 
middle; the Alves like an Heart; and in ſome, a ſmall ſe- 
taceous Tail. Some of theſe Flies were of a ſhining, beauti- 
ful green Colour, I could not perceive any Difference, at 
leaſt, not ſpecifical, between the Flies coming from thoſe two 
Productions. 3 

(x) I have often admired how Waſps, Hornets, Icbneumon- 
Waſps, and other Inſects that gather dry Materials for build. 
ing their Neſts, haye found a proper Matter to cement and 
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their Bodies afford ſome of them to. conſolidate 
their Work, and combine its Materials together, 
and which in others can be darted out at Pleaſure, 
and ſpun and woven by them into filken Balls 
(Dor Webs, I ſay, this fo peculiar, ſo ſervice. 
able a Material, together with the curious Struc- 
ture of all Parts miniſtring to this textrine Power, 
as mean a Buſineſs as it may ſeem, is ſuch as may 
| pony be accounted among the noble Deſigns and 

Works of the Infinite Creator and Conſervator of 
the World. | | 


* 4 


In the laſt Place, there is another aN 
Faculty, Art, Cunning, or what ſhall I call it? 
that others of thoſe little Animals have, to make 
even Nature it felf ſerviceable to their Purpoſe; 
and that is the making the Vegetation and Growth 
of Trees and Plants, the very Means of the build- 
ing of their little Nefts and Cells (2), ſuch as ar 
| ant, Ae the 
— ter ren Ae De ee ren mn mmm — r — — 
glue their Combs, and line their Cells ; which we find al- 
ways ſufficiently context and firm. But in all Probability, 
this uſeful Material is in their own Bodies; as 'tis in the 
Tinea veſtivora, the Cadew-Morm, and divers others. Goedart 
obſerves of his Eruca, Nam, xx. 6. that fed upon Swalbu. 
Leaves, that it magle its Cell of the comminuted Leaves, glued 
together with its own Spittle, hec pulveris aut arena inflay com- 
minuit, ac pituitoſo quodam ſui corporis ſucco ita maceravit, ut inde 
accommodatum ſubeundæ mutationi p mg locun ſibi exſtruxerit, Do. 
anuncula hc d communi Salieum ligno nibil differre videbatur, 2 
quod longe eſſet durior, ades ut cultro pix diſrympi peſſet. 

(y) 4n ingeniogs Gentle<voman of my Acquaintance ; Wife to 4 
learned Phyſician, taking much Pleaſure to keep Silk-Morms, bad once 


* 


the Curioſity to draw out one of the oval Caſes, which the Silk-Worn 
Spins —— into ai the Silken Wire it <vas mad. up ef, cubich, to the 
great Wonder as we of her Husband, as her ſelf, appeared to be, 


by meaſure, a great deal above 300 Yards, and yet weighed but tw 

Grains and an kalf, Boyle Subtil. of Etfluv. N 
(2) Since my penning this, I have met with the moſt fa- 
gacious Malpigtis Account of Ga#s & c. and find his Deſcrip- 
| | t10n$ 
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tions to be exceedingly accurate and true, having traced my 
ſelf many of the Productions he hath mentioned. But I find 
Italy and Sicily (his Book de Ga#is being publiſhed long after 
he was made Profeſſor of Meſina) more luxuriant in ſuch 
Productions than England, at leaſt, than the Parts about Up- 
minfter (where I live) are, For many, if not moſt of thoſe 
about us, are taken Notice of by him, and ſeveral others 
beſides that I never met with; although I have for many 
Yeats as critically obſerved all the Excreſcences, and other 
morbid Tumors of Vegetables, as is almoſt pollible, and do. 
believe that few of them have _—_— me. | 
As to the Method how thoſe Ga#s and Baut are produced, 
the moſt ſimple, and conſequently the moſt eaſy to be ac-. 
counted for, is that in the Gems ot Oak, which may be call- 
ed Squamons-Oak-Cones, Capitula ſyuamata, in Malpigbi: Whoſe 
Deſcription not exactly anſwering our Engliſh-Cones in divers 
Reſpects, I ſhall therefore paſs his by, and ſhew only what 
I have obſerved my ſelf concerning them. LEY 
Theſe Cones arc, in outward Appearance, perfectly like 
the Gems, only vaſtly bigger ; and, indeed they are no other 
than the Gems, encreaſed in Bj neſs, which naturally ought 
to be puſhed out in Length : The Cauſe of which Obſtruc- 
tion of the Vegetation is this : Into the very Heart of the 
young tender Gem or Bud (which begins to be ＋ in 
June, and to ſhoot towards the latter End of that Month 
or Beginning of the next; into this, I ſay) the Parent-Inſe& 
thruſts one or more Eggs, and not perhaps without ſome 
venemous Ichor therewith. This Egg ſoon becomes a Mag- 
got, which eats it ſelf a little Cell in the very Heart or Pith 
of the Gem, which is the Rudiment of the Branch, together 
with its Leaves and Fruit, as ſhall be hereafter ſhewn. The 
Branch being thus wholly deſtroyed, or at leaſt its Vegeta- 
tion being obſtructed, the Sap that was to nouriſh it, is di- 
verted to the remaining Parts of the Bud, which are only 
the ſcaly Teguments; which by theſe Means grow large and 
flouriſhing, and become a Covering to the Inſect-Caſe, as 
before they were to the tender Branch and its Appendage. 
The Caſe lying within this Cone, is at firſt but ſmall, as 
the Maggot included in it is, but by degrees, as the Maggor 
increaſeth, ſo it grows bigger, to about the Size of a large 
white Peaſe, long at a. 
Acorn, 
The Inſect it ſelf, is (according to the modern InſcRolo- 
gers) of the Ichneumen-Fly Kind; with four Membranaceous 
Wings, reaching a little beyond the Body, articulated Horns 
a large Thorax, bigger than the Belly; the Belly ſhort a 


conical; 


, reſembling the Shape of a ſmall 
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the Galls and Balls found on the Leaves and Branch- 
es oſ divers Vegetables, ſuch as the Oak, the Wil- 
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low (4a), the Briar, and ſome others. c 
No this is ſo peculiar an Artifice, and fo far 
out of the Reach of any mortal Underſtanding, I E 


Wit, or Phwer, that if we conſider the Matter, þ 
ſomò of its Circumſtances, we muſt need tl 


perceive manifeſt Defy, and that there is the 
Concurrence- of ſome Great and Wiſe Being, that _ 
hath, from the Beginning, taken Care of, and pro- 
vided for the Animal's Good: For which Reaſon, 
as mean as the Inſtance may ſeem, I might be ex- 
cuſed; if Iſhould enlarge upon its Particulars. But 
two or three Hints ſhall ſuffice, *© Un 


conical; much like the Heart of Animals; The Legs partly 
whitiſh, partly black. The Length of the Body from Head 
re about 7 of an Inch; its Colour, a very beautiful ſhi- 
ning Green, in ſome tending to a dark Copper Colour. Fi- 
gures both of the Cones, Caſes, and Inſects, may be ſcen a- 
mong Malpigbi's Cuts of Galls, Tab. 13. and Tab, 20. Fig. 7:. 
which Fig. 72. exhibits well enough ſome others of the Gal. 
Inſets, but its Therax is ſomewhat too ſhort for ours. 

(aa) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, Ground. Iey, &c. have Caſes oduced 
on their Leaves, by the Injection of the Eggs of an Ichneumon- 
Fly. I have obſerved thoſe Caſes always to grow in, or ad- 
Joining to ſome Rib of the Leaf, and their Production l | 
conceive to be thus, viz. The Parent · Inſect, with its ſtiff ſe. WF». 
taceaus. Tail, terebrates the Rib of the Leaf, when tender, 5 
and makes Way for its into the very Pith or Heart 
thereof, and probably lays in therewith, ſome proper Juice I the 
of its Body, to pervert the regular Vegetation of it. From to. 
this Wound ariſes a ſmall Excreſcence, which (when the Eg 
is hatched into a Maggot) grows. bigger and bigger, as the 
Maggot increaſes, ſwelling on each Side the Leaf between 
the two Membranes, and extending it ſelf into the parenchy: — 
mous Part thereof, until it is grown as big as two Grains of = 
Wheat, In this Caſe lies a ſmall, white, rough Maggot, 
which turns to an Aurelia, and afterwards to a very beautiful Ca 
green, ſmall Icbnewmon-Fly, | to 

| "FT, | (4) What 


Cane. VI. Nidification of Inſes. 395 
In the firſt Place, tis certain that the Forma- 
tion of thoſe Caſes and Balls quite exceeds the 
Cunning of the Animal it ſelf ; but it is the Act 
partly of the Vegetable, and partly of ſome 
Virulency (or what ſhall I callit ? in the Juice, 
or Egg, or both, repoſited on the . Vegetable by 
the Parent-Animal (. And as this Virulency, 
is various, according to the Difference of its Ani- 
mal, fo is the Form and Texture of the Caſes and 
Balls excited thereby; ſome being hard Shells (&), 

. 3 ard de ſome 
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(Ie) What I ſuſpected my ſelf, I find confirmed by Mal. 
þ'ghi, who in his exact and true Deſcription of the Ply bred 
in the Oaten Galli, ſaith, Non ſat fuit nature tam miro artificis 
Terebram ſeu Limam condidiſſe ; ſed inflifte vulnere, vel excitato fora- 
mine infundendum exinde liquorem intra Terebram condidit : quare 
fractd per tranſverſam muſcarum terebr4 frequentifſim# vivente ani- 
mali, guttæ aliquot diaphani humoris effluunt, And a little after, 
he confirms, by ocular Obſervation, what he. imagin'd be- 
fore, viz, Semel prope Funii finem vidi Muſcam, qualem ſuperiùt 
delineavi, inſidentem quercine gemmæ, adbue germinanti; bavebat et- 
enim foliolo ſtabili ab apice hiantis gemmg erumpenti; G convulſo in 
arcum corpore, terebram vvaginabat, ipſamque tenſam immittebat; & 
tumefatto ventre circa terebræ radicem tumorem excitabat, quem inter- 

polatis vicibus remittebat. In folio igitur, auulis Muſcd, minima & 
upbana reperi ejecta ova, ſimiima iis, que adbuc in tubis ſupererant. 
| Non licuit iterum idem admirari ſpectaculum, &c, 
Somewhat like this, which Malpighi ſaw, I had the good 
Fortune to ſee my ſelf once ſome Tears ago: And that was, 
me beautiful, ſhining Oat. Bas Icbrewmen ſtrike its Tercbra in- 
do an Oak-Apple divers Times, no doubt to lay its Egge 
'W therein. And hence I apprehend we ſee many Vermicules 
towards the Outſide of many of the Oak-Apples, which 1 
oo were not what the Primitive Inſects laid up in the 
m, from which the Oak-Apple hadits Riſe, but ſomeother 
ſupervenient, additional Inſects, laid in after the Apple was 
WW grown, and whilſt it was tender and ſoft. 

90 The Aleppo-Ga#s, wherewith we make Ink, may bs 
| WW reckoned of this Number, being hard, and no other than 
Caſes of Inſects which are bred in them; who when come 
to Maturity, gnaw their Way out of them; which 8 _ 

1 a 5 8 9 EY | S 


. 
| 


— 


—— — — — ———— ———— —— 4” · ˙ INE 


Skin ſmooth, with frequent Riſings therein. Inwardly the 


an 
| afforded by the Ga themſelves. 


| (faith he) ſubnigre ſunt muſce brevi munitæ terebrd. Inter has ali 
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ſome tender Balls (ad), ſome Scaly (ee), ſome 


2 


Cauſe of thoſe little Holes obſervable in them. Of the In- 
ſes bred in them ſee. Philoſ.. Tranſa#. No. 245. Of this 
Founber alſo are thoſe little ſmooth, Caſes, as big as large 
epper· Corns, growing cloſe to the Ribs under Oaken-Leaves, 


81 


us, but flattiſh̃ ; at firſt touched with a bluſhing red, 


afterwards growing brown, hollow within, and an hard thin 
Shell without. In this lieth mmonly a rough, white Mag. 
got, which becomes a little long winged,” black Ichneumon. 
„ that cats a little Hole in the Side of the Gall, and ſo 
gets out. Del Gal 1 all 
| (4) For a Sample of the tender Balls, I ſhall chuſe the 
£1 ous Ball, as round, and ſome as big as ſmall Muſket- 
Bullets, growing cloſe to the Ribs, under Oaken-Leave, 
of à greeniſh yellowiſh Colour, with a bluſh of red ; their 
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are very ſoft and {pungy ; and in the very Center is a Caſc 
with a white Maggot therein, which becomes an Icbneumun- 
17 nat much unlike the laſt. As to this Gall, there is one 

hing have obſerved ſomewhat .peculiar, and I may ſay 
58 ential, and that is, that the Fly lies all the Winter in 
hoſe Balls in its Infantile- State, and comes not to its Matu- 
rity till the following Spring. In the Autumn, and Winter 
theſe Balls fall down with their Leaves to the Ground, and 
the Inſect incloſed in them is there fenced aguink the Winter 
ehr Parry by other Leaves falling pretty thick upon them, 


pecially by the thick, parenchymous, ſpongy Walls, 

Another Sample ſhall be the large Oak-Ba#s, called Oak 
Apples, growing in the Place of the Buds, whoſe Generation, 
Vegetation and Figure, may be {een in Malis. de Ga#is, p. 24. 
and Tab. 10. Eig. 33, Sc. Out of theſe Galls, he ſaith vari- 
ous Species of Flies come, but he names only two, and they 
are the only two I ever faw come out of t z3em : Frequent'r 


gue obſervantur anree, levi viridis tinturſ ſuffuſe, oblerga pollentes 
eerebr2, Theſe two differently coloured Flies, I take to be 
no other than Male and Female of the ſame Species, I have 
not obſerved Tails (which are their Terebra) in all, as Mal- 
Fighi ſeems to imitate : Perhaps they were hid in their Thece, 
and I could not diſcover them : But I rather think there 
were none, and that thoſe were the Males : But in others, 
I have obſerved long, recurvous Tails, longer than their 


whole Bodies, And theſe I take to be the Females, And 
| in 
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Smooth T ſome Hairy ( 4 6 ſome Lo , 
ſome * ſome Conical, G5. 5 hb). And in 
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in the Oal-Apples themſelves, I have ſeen the Aurelie, ſome 
with, ſome without Tails, And I muſt confeſs, *twas not 
without Admiration as well as Pleaſure, that I have ſeen 
with what exact Neatneſs and Artiſice, the Tail hath been 
wrapt about the Aurelia, whereby it is ſecured from either 
annoying the Inſect, or being hurt it ſelf, 

lee) See before, Note (z). 

(#f) As in the preceding Note. | 

(2g) Of the rough or hairy Excreſcences, thoſe on the 
Briar, or Dog-Roſe, are a good Inſtance. Theſe Spongiole vil- 
loſz, as Mr. Ray, Galle rumeſe, as Dr. Malpight calls them, are 
thus accounted for by the latter; Ex copioſis relictis ovis ita tur- 
batur affiuens Rubi] ſuccus, ut ſtrumoſa fiant complura tubercula 
ſimul confure congeſta, que utriculorum ſeriebus, & fibrarum implica- 
tion? contexta, ramoſas propagines germinant, ita ut minima quaſe 
Hua appareat, Quælibet propago ramos, hinc inde villoſos edit, Hine 
inde pili pariter erumpunt, &c. | 

Theſe Balls are a ſafe Repoſitory to the Inſect all the 
Winter in its Vermicular-State. For the Eggs laid up, and 
hatched the Summer before, do not come to mature Inſects 
until the Spring following, as Mr. Ray rightly obſerves in 
Cat. Cantab. | 

As to the Inſects themſelves, they are manifeſtly Ichneumon- 
Flies, having four Wings, their Alvus thick and large towards 
the Tail; and tapering 2 till it is ſmall and ſlender at its 
ſetting on to the Therax. But the Alvi or Bellies are not a- 
like in all, though coloured alike. In ſome they are as is now 
deſcribed, — longer, without Terebre, or Tails; in ſome 
ſhorter with Tails: And in ſome yet ſhorter, and thick, like 
the Belly of the Am, or the Heart of Animals, as in thoſe 
before, Note (c). But for a farther Deſcription of them, L 
ſhall refer to Mr. Ray, Cat. Plant. circa Cantab, under Roſe 


ſyleeft, 

75 It being an Inſtance ſomewhat out of the Way, I ſhall 
pitch upon it for an Example here, viz. The gouty Swekings in 
the Body, and the Branches of the Blackberry-BuP ; of which 
Malpighi” hath om us two good Cuts in Tab, 17, Fig. 62. 
The Cauſe of theſe is manifeſtly from the Eggs of Inſects 
laid in (whilſt the Shoot is young and tender) as far as the 
Pith, and in ſome Places not ſo deep : Which for the Rea- 
ſons before-mentiuned, makes the young Shoots tumify, and 
grow knotty and gouty. The 


| 398 Nidificationof Inſe&s. Boox VIII 


the laſt Place; let us add, That thoſe Species of 


Inſects are all endowed with peculiar and exact 
made Parts for this Service, to bore and pierce the 
Vegetable, and to reach and inject their Eggs and 
Juice into the tender Parts thereof. 


_ "The InſeR that comes from hence is of the former Tribe, 
a ſmall, ſhining black Ichneumon-Ny, about a tenth of an Inch 
long; with jointed, red, capillary Horns, four long Wings, 
reaching beyond the Body, a large Thorax, red Legs, and a 
ſhort heart-like Belly. 'They hop like Fleas. The Males arc 
leſs than the Females; are very venerous, endeavouring a 
Cott in the very Box in which they are hatch'd ; getting up on 
the Females, and tickling and thumping them with their 
Breeches and Horns, to excite them to Venery. 
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The CONCLUSION. 


ND now theſe Things beg ſeriouſly conſi- 


dered, what leſs can be concluded, than that 
there is manifeſt Deſign and Forecaſt in this Caſe, 
and that there muſt needs be ſome Wiſe Artiſt, ſome 
Careful, Prudent Conſervator, that from the very 
Beginning of the Exiſtence of this Species of Ani- 
mals, hath with great Dexterity and Forecaſt, pro- 
vided for its Preſervation and Good? For what 
elſe could contrive and make ſuch a Set of curious 
Parts, exactly fitted up for that ſpecial Purpoſe : 
And withal implant in the Body ſuch peculiar Im- 
preguations, as ſhould — a ſtrange uncouti 
Power on a quite different Rank of Creatures ? 
And laſtly, what ſhould make the Inſe& aware of 
this its ſtrange Faculty and Power, and teach it ſo 
cunningly and dextrouſly to employ it tor its ow 
Service and Good e | 
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B OO K IX 
Of REPTILES, and the Inhabitants of 
the WATERS. 2 
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CHAP. I. Of Reptiles. 


there is but one Genus of the Land- 
Animals remaining to be ſurvey'd ; and 
that is, that of Reptiles (a), Which I ſhall diſ- 
patch in a little Compaſs, by Reaſon I have ſome- 
what amply treated of others, and many of the 
Things 


(a) Notwithſtanding I have before, in Book IV. Chap. 12. 
Note (p), taken Notice of the Earth-Worm ; yet it being a good 
Example of the Creator's wiſe and curious Workmanſhip, in 
even this meaneſt Branch of the Creation, I ſhall ſuperadd a 
few farther Remarks from Drs. Willis and Bon. Saith Midis, 
Lumbricus terreſtris, licet vile & contemptibile babetur, Organa vita- 
lia, necnon & alia viſcera, EP membra divino artificio admirabiliter fa- 
brefacta ſortitur : totius corporis compages muſculorum annularium ca- 
tena eſt, quorum fibrg orbiculares contractæ quemque annulum, privs 
amplum, & dilatum, anguſtiorem & longiorem reddunt. == -n 

uſcle 


Hf i: diſpatch'd the Inſe& Tribe, 
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Things may be apply d here. But there are ſome $ 
Things in which this Tribe is ſomewhat ſingular, d 
which I ſhall therefore take Notice of briefly in 
this Place. One is their Motion, which I have in: 
another Place () taken Notice of to be not leſß t 
curious, than it is different from that of othe B 
Animals, whether we conſider the Manner ot it, 1 
as vermicular, or ſinuous (c), or like that of the 8. 
2 Snail Fs 
Muſcle in Earth-Worms I find is ſpiral, as in a good Mea. ar 
ſure is their Motion likewiſe ; /e zhat by this Means they can, 
(like the Worm of an Augre,) the better bore their Paſſage into Ee Cl 
Earth, Their Reptile Motion alſo, may be explain'd by a Wire «cou WM an 
en a Cylinder, aubich when /lipp'd off, and one End extended and ht by 
faſt, will bring the other nearer it, So the Earth-Morm, having u du 
out, or extended its Body, (which is with a wreatbing,) it takes boli WW cre 
thoſe ſmall Feet it hath, and ſo contracts the hinder Part of its Body, m 
hus the curious and learned Dr. Yon, Philoſ. Tranſ. No, MW cu 
147.] Nam proinde, cum portio corperis ſuperior elongata, & expor- th. 


recta, ad ſpatium alterius extenditur, ibidemque plano affigitur, ad i- Cc 
um qu aſi ad centrum portio corporis inferior relaxata, & abbreviats U 
facile pertrabitur. Pedunculi ſerie quadruplici, per totam longitudi- 
nem Lumbrici diſponuntur ; his quaſe totidem uncis, partem modo bam, fu! 
modo iſtam, plano affigit, dum alteram exporrigit, aut poſt ſo ducit, ¶ to 
Supra oris biatum, Proboſcide, qua terram perforat & elevat, donatur, ¶ ou 
And then he goes on with the other Parts that fall under MW th: 
View, the Brain, the Gullet, the Heart, the Spermatick Veſſels, WW th: 
the Stomachs and Inteſtines, the Foramina on the Top of the an 
Back, adjoining to each Ring, ſupplying the Place of Lungs, MW fta 
and other Parts. Willis de Anim, Brut, P. 40 3. bo 
8 In Book IV. Chap. S. Ki, 
c) There is a great deal of Geometrical Neatneſs and Ni- N- 
cety, in the finuous Motion of Snakes, and other Serpents. Fe 
For the aſſiſting in which Action, the annular Scales under to 
their Body are very remarkable, lying croſs the Belly, cor bre 
trary to what thoſe in the Back, and thereft of the Body do; ¶ Re 
alſo as the Edges of the foremoſt Scales lie over the Edges I rar 
of their following Scales, from Head to Tail; ſo thoſe Edge WM 24a 
run out a little beyond, or over their following Scales; ſo Fe 
as that when each Scale is drawn back, or ſet a little up- in 
right by its Muſcle, the outer Edge thereof, (or Foot it may 10 
be call'd,) is raisd alſo a little from the Body, to lay hold on 


Cray. I. Of Reptiles. 401 
Snail (4), or the Caterpillar (e), or the Multipe- 
dous (F), or any other Way; or the Parts mini- 

117 ſtring 


the Earth, and ſo promote and facilitate the Serpent's Mo- 
tion. This is what may be eaſily ſeen in the Slough, or 
Belly of the Serpent-kind. But there is another admirable 
Piece of Mechaniſm, that my Antipathy to thoſe Animals 
bath prevented my prying into; and that is, that every 
Scale hath a diſtinct Mu: e, one End of which is tack'd to 
che Middle of its Scale; the other, to the 12 Edge of its 
following Scale. This Dr. Tyſon found in the Rat#le-Snake, 
and I doubt not is in the whole Tribes . _ | 
(4) The Wiſe Author of Nature, having deny'd Feet and 
Claws to enable Snails to creep and climb, hath made them 
as mends in a Way more commodious for their State of Life, 
by the broad Skin along each Side of the Belly, and the un- 
dulating Motion obſeryable there. By this latter it is they 
creep; by the former, aſſiſted with the glutinous Slime e- 
mitted from the Snail's Body, they adhere firmly and ſe- 
curely to all Kinds of Superficics, partly by the Tenacity of 
their Slime, and partly by the Breſſure of the Atmoſphere: 
Concerning this Part, (which he calls the Sni Feet, and their 
VUndulation, fee Dr. Lifer's Exercit, Anat, 1. ſec. 1, and 37, 
. (:) The motive Parts, and Motion of Caterpillars, are uſe- 
WH ful, not only to their Progreſſion and Conveyance from Place 
1 Place; but alſo to their more certain, eaſy, and commodi- 
„cous gathering of Food. For having Feet before and behind, 
chey are not only enabled to go by a Kind of Steps made by 
; W their fore and hind Parts; but alſo to climb up Vegetables, 
and to reach from their Boughs and Stalks for Food at a Di- 
ſtance; for which Services, their Feet are very nicely made 
both before and behind, Behind, they have broad Palms for 
{ticking too, and theſe beſet almoſt round with ſmall ſharp 
Nails, to hold and graſp what they are upon : Before, their 
Feet are ſharp and hook'd, to draw Leaves, &c. to them, and 
to hold the fore-part of the Body, whilſt the hinder-parts are 
brought up thereto, But nothing is more remarkable intheſe 
Reptiles, than that theſe Parts and Motion are only tempo- 
rary, and incomparably adapted only to their preſent Nym- 
Ma-State; whereas in their Aurelia-State, they have neithe 
Feet nor Motion, only a little in their Hi er- parts: An 
in their Mature - State, they have the Parts and Motion of a 
ji Inſe&, made for Flight. 5 
5 It is a wonderful * 8— fm, obſervable in the 


going 
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ſting to it, particularly the Spine (g), and the 
Muſcles co-operating with the Spine, in ſuch as 
have Bone, and the annular, and other Muſcles, in 
ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
ings and 'Turnings, Undulations, and all the va. 
rious Motions to be met. with in the Reptile 
Kind. 4 5 „ e 

Another Thing that will deſerve our Notice, is 
the Poyſon () that many of this Tribe are ſtock d 
nt 5 n 2410740 e with, 
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oing of Multipedes, as the Fuli, Scolopendrs, &c. that on each 
ide the Body, every Leg hath its Motion, one very regu- 
larly following the other from one End of the Body to the 
other, in a Way not eaſy to be deſcrib'd in Words; ſo that 
their Legs in going, make a kind of Undulation, and give 
the Body a ſwifter Progreſſion than one would imagine it 
2 have, where ſo many Feet are to take ſo many ſhort 
teEPs, - | 
© Vertebrarum Apophyſes. breviores ſunt, pracipue juxta caput  c- 
Jus propterea flexus in averſum, & latera, facilis Viperis eſt : ſeu 
Leonibus, Of c,mnm—_— bit his Oſibus ingen. Muſculorum mim. 
torum preſidium, tum ſpinas tendinum exiliam magno apparatu didi. 
centium, tum vertebras potiſimum in diverſa ftectentium, atque eri 
gentium. Adeoque iam corporis miram agilitatem, non taniym ſu 
Ari ſtot.] Jr suxapmniis t xe pU¹ν i ontrfuncr guonian 
Faciles ad flenum, & cartilagineas produxit vertebras, ſed quia etian 
muliiplitia motis lecalis inſtrumenta muſenlss fabrefecit provida rerun 
Parens Natura, conſecuta fuit, Blaſ. Anat, Anim, P. 1. c. 3). 
de Vipeta e Veſlingio. 
Mat 'which is moſt remarkable in the Vertebræ [of the Nau. 
Snake, beſides the other curious Articulations,] 1s, that i 
round Ball in the lower Part of the upper Vertebra, enters a Socket 
the upper Part of the lower Vertebra, like as the Head of the O 
Femoris d#th the Acetabulum of the Os Iſchii ; by <vhich Contr 
Dance, as alſo the Articnlation with one another, they have that fret 
Motion f winding their Bodies any <vay, Dr. Tyſon's Anat. 0 
the Ratth-Snake in Phileſ. Tranſ. No. 144. What is here ob- 
fert d of the Vertebræ of this Snake, is common to this whole 
Genus of Reptiles. | f 
© ©) My ingenious and learned Friend, Dr. Mea, examine 
1 w1t: 
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with. - Which I the rather mention, becauſe ſome 
make it an Objection againſt the Divine Super- 
intendence and Providence, as being a 'Thing ſo 
far from uſeful, (they think,) that tis rather miſ- 
chieyous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, ci. That as to Man, thoſe 
Creatures are not without their great Uſes, par- 
ticularly in the Cure of (i) ſome of the moſt ſtub- 
with his Microſcope, the Texture of a Viper's Poyſon, and 
found therein at firſt, only a Parcel of ſma# Salts nimbly floating 
in the Liquor; but in a ſort Time the Appearance <vas chang d, and 
theſe ſaline Particles <were fot out inte Cryſtals, of an incredible Tenuity 
and Sharpneſs, with ſomething like Knots here and there, from aubieb 


they ſeem'd to proceed; ſo that the whole Texture did in a Manner re- 
preſent a Spiders Meb, though infinitely finer. Mead of Poyſons, 


» 9, | 
n As to the Nature and Operation of this Poy/ſon, fee the ſame 
ingenious Author's Hypotheſis, in his following Pages 

This Bgyſen of the Viper lieth in a Bag in the Gums, at the 
Upper-end of the Teeth. It is ſeparated from the Blood by 
a conglomerated Gland, lying in the anterior lateral Part of the 
Os Sincipitis z juſt behind the Orbit of the Eye: From which 
Gland lieth a Duct, that conveys the Fol to the Hags at 
the Teeth. l 

The Teeth are tubulated, for the Conveyance, or Emiſſion 
of the Poy ſon into the Wound the Teeth make ; but their 
Hollowneſs doth not reach to the Apex, or Top of the Tooth, 
(that being ſolid and ſharp, the better to pierce ;) but it ends 
in a long ſlit below the Point, out of which the Poyſon is 
emitted. Theſe Perforations of the Teeth, Galen ſaith, the 
Mountebanks us'd to ſtop with ſome kind of Paſte, before 
they ſuffer'd the Vipers to bite them before their Spectators. 
Cuts of theſe Parts, &. may be ſeen in the laſt cited Book 
of Dr. Mead, Alſo Dr, Tyſon's Anat, of the Rattle-Snake, in Phil. 
Tranſ. No. 144. 

(i) That Vipers have their great Uſes in Phyſick, is mani. 
feſt from their bearing a great Share in ſome of our beſt 
Antidotes, ſuch as Theriaca Andromachi, and others ; alſo in 
the Cure of the Elephantiaſis, and other the like ſtubborn Ma- 
ladies, for which J ſhall refer to the medical Writers. But 
there is ſo ſingular a Caſe in the curious Collection of Dr. Ol. 
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born Diſeaſes ;' however, if they were, not, there 
would be no Injuſtice for God to make a Set of 


* ſuch noxious Creatures, as Rods and Scourges, to 


execute the Divine Chaſtiſements upon ungrateful 
and ſinful Man. And I am apt to think that the 
Nations which know not God, are the moſt annoy d 
with thoſe noxious Reptiles, and other pernicious 

D 332/56 ; III Crea- 
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Worm, related from Kircher, that I ſhall entertain the Reader 
with it. Near the Village of Saſſa, about eight Miles from 
the City Bracciano in ltaly, ſaith he, Specms . — (valed 
La Grotta delli Serpi) duorum hominum capax, fiftuleſis quibuſian 
foraminibus in formam cibri perforata cernitut, ex quibus ingens que. 
dam, principio veris, diverſicolorum Serpentum, nulla tamen, ut dicityr 
ſingulari veneni qualitate imbutorum progenies quotannis pullulare ſi. 
Jet, In bac ſpelunca Elephantiacos, Leproſos, Paralyticos, Arthritic, 
Podagricos, &c. nudos exponere ſolent, qui mox halituum ſubterrane. 
orum calore in ſudorem reſoluti, Serpentum propullulantium, totum cor- 
7 infirmi implicantium, ſuttu linctuque ita omni vitioſo viralentoque 
bhumore privare dicuntur, ut repetito hoe per aliquod tempas medica. 
mento, tandem perfette ſanitati reſtituantur. This Cave Kircher 
viſited himſelf, found it warm, and every Way agreeable to 
the Deſcription he had of it; he ſaw their Holes, heard 2 
murmuring hifling Noiſe in them; but although he mifſed 
ſeeing the Serpents, (it being not the Seaſon of their creep- 
ing out) yet heſaw great Numbers of their Exuvie, or Sloug!s, 
and an Elm growing hard by laden with them. 

The Diſcovery- of this Cave, was by the Cure of a Le" 
going from Rome to ſome Baths near this Place; who lofing 
his Way, and being benighted, ha e upon this Cave; 
and finding it very warm, pull'd off his Clothes, and being 
weary and ſleepy, had the good Fortune not to feel the Ser- 
pents about him till they had wrought his Cure. Vide Mi- 
ſeum Worm, J. 3. c. 9. 

The before-commended Dr. Mead, thinks our Phyſicians 
deal too cautiouſly and ſparingly, in their preſcribing only 
mall Quantities of the Viper's Fleſh, Sc. in the Elephantiaſs, 
and ftubborn Leproſies : But he recommendeth rather the 
Gelly or Broth of Vipers ; or, as the Ancient Manner was, 
to boil Vipers, and eat them like Fiſh ; or at leaſt to drink 
Wine, in which they have been long infuſed, Vide Mead, ub 
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Creatures. As to the Animals themſelves, their 
Poiſon is, no doubt, of ſome great and eſpecial Uſe 
to themſelves, ſerving to the more eaſy Conqueſt, 
and ſure Capture of their Prey, which might o- 
therwiſe be too reſty and ſtrong, and if once e- 
{cap'd, would hardly be again Recover d, by Rea- 
ſon of their ſiſter Motion, and the Help of their 
Legs; beſides all which, this their Poiſon! may be 
probably ol very great Uſe to the Digeſtion of 
their Food. 
And as to the innocuous Part of the Reptile- 
Kind, they as well deſeryc our Notice fr theit 
Harmleſacls; 4 as the others did for theirPoifon. For 
as thoſe are endow'd with Poiſon, becauſe they are 
predaceous ; ſo thele need it not, becauſe their Food , 
is near at Hand, and may be obtain d without 
Strife and Conteſt, the next Farth (Y) affaxdinę 
"WM Food to ſuch as can terebrate, and make Way int 
it by their Vermicular Faculty; and the next Ve- 
getable being Food to otliers that can climb and 
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reach (/), or but crawl to it. 4 Lack if (12D 
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(90) That Earth-worms live upon Earth, is manifeſt from the 
N little curled Heaps of their Dung ejected out of their Holes: 
g But in Philof. Tranſ. No. 291, I have ſaid, it is in all Probabi- 
; lity. Earth made of rotted Roots arid Plants, and ſuch like 
g nutritive Things, not Fe Earth. And there is farther 
. Reaſon for it, becauſe Worms will drag the Leaves of Trees 
1 into their Holes. 

(7) Snails might be in Danger of wanting Food: if they 
1s were to live only upon ſuch tender Plants as are "near the 
ly Ground, within their Reach only; to impower them there- 
, fore to extend their Purſuits fart er they are enabled by the 
10 Means mentioned in Note (a), to ſtick unto, and N. up 
8, Walls and Vegetables 3 at their Pleafure, | 
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As to the other Part of the Terraqueous Globe, 
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ork of God (a), and of Infinite Uſe (5) to 
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a) Befides their abſolute Neceſſity, and great Uſe to the 
5 World, there are ſeveral Topics from whence the Waters 
may be demonſtrated to be God's Work; as, the creating ſo 
vaſt a Part of our Globe; the placing it commodiouſly there- 
in, and giving it Bounds; the Methods of keeping it ſweet 
and clean, by its Saleneft by the Tides, and Agitations by 
the Winds; the makin the Waters uſeful to the egetation 
Sian, and for Food to Animals, by the noble Methods of 
weetning them; and many other Things befides, which are 


. 
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inſiſted on in that Part of my Survey. | 
) Pliny having named divers Mirabilia Aquarum, to ſhew 
their, Power; then proceeds to their Uſes, viz. Eædem cader- 
tes mmi um terrg naſcentium cauſa fiunt, prarſus mirabili natur, ſi- 
quis velit reputare, ut fruges gignantur, arbores fruticeſque vivant, in 
cum migrare aquas, animamque etiam verbis vitalem inde deferre : 
juſtd confeſſione, omnes terre quoque vires aquarun eſſe benefit. Qua. 
propter ante oninia ipſarum potentiæ exempla ponemus s Cunctas enim 

uis mortalium enumerare queat'? And then he goes on with an 
— of ſome Waters famed for being Medicinal, or 
ſome other unuſual Quality, Pn. J. 31. c. 1, & 3. 
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that Part of the Globe already ſurvey d; and: the 
prodigious Variety (c), and Multitudes of curious 
and wonderful Things obſeryable in its Inhabitants 
of all Sorts, are an inexhauſtible Scene of the Cre- 
ator's Wiſdom and Power. The vaſt Bulk of 
ſome (4), and prodigious Minuteneſs of others (e), 
together -with the incomparable Contrivance and 
Structure of the Bodies (J) of all; the Proviſions 
and Supplies, of Food afforded to ſuch an innume- 


rable Company of Eaters, and that in an Element, 


unlikely, one would think, to afford any great TH 
ons {tr Oey wy ere 0 


(5) Pliny reckons 176 Kinds in the Waters, whoſe Names 
N be met with in his J. 32. . 11. but he is ſhort in his Ac- 
0 Pliny, 2. 9. c. 3. (ith, That in the Indian Sea there are 
Balene quaternint jugerum (i. e. 960 Feet) Priſtes 200 cubitorum 
C. e. 300 Feet.) And I. 32. c. 1. he mentions Whates 690 
Feet Jong, and 360 broad, that came into a River of Arabia. 
If the Reader hath a Mind, he may fee his Reaſon why the 
largeſt Animals ate bred in the Sea, J. 9. . 2. 
a 8 As the largeſt; ſo the moſt minute Animals are bred in 
the Waters, as thoſe in Pepper- water; and ſuch as make the 
green Scum on the Waters, or make them ſeem as if green, 
and many others. See Book IV. Chap. x1. Note (n), (9 
(It might be here ſhewn, that the Bodies of all the ſe- 
veral Inhabitants of the Waters, are the beſt contrived and 
ſuited to that Place and Buſineſs in the Waters, which is pro- 
per for them; that particularly their Bodies are cloathed and 
guarded, in the be Manner, with Scales, or Shells, &c. ſuit- 
able to the Place they are to reſide in, the Dangers they may 
there be expoſed unto, and the Motion and Buſineſs they are 
there to perform: That the Center of Gravity (of great Con- 
ſideration in that fluid Element,) is always plac'd in the fitteſt 
Part of the Body: That the Shape of their Bodies, (eſpecially 
the more ſwift,) is the moſt commodious for making Way 
through the Waters, and moſt agreeable to geometrical Rules; 
and many other Matters beſides would deſerve a Place here, 
were - not too long for Notes, and that I ſhall anticipate 
what ſhall be more proper for another Place, and mors accu- 
rately treated of there, 


D d 4 (es) See 
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of Supplies (g); the Buſineſs of Reſpiration per- 
| orm Tin a (6; ſo different from, but e Ros 
to what is in Land Animals (5); the Adjuſtment 
of the Organs of Viſion (i) to that Element in 
which the Animal liveth ; the Poiſe (&), the Sup- 
port (J), the Motion ot the Body (n), = 
| F 


(8) See before Book IV. Chap, 11. | 
Galen was aware of the Reſpiration of Fiſhes by their 
Branchiz, For having ſaid, that Fiſhes have no Occaſion of a 
Voice, neither reſpire through the Mouth as Land Animals 
do, he ſaith, Sed earum, quas Branchias nuncupamus, conſtructi, 
ipſis vice Pulmonis eft, Cum enim crebris ac tenuibus foraminibus 
Ent Brancbiæ be intercepts, aeri quidem & vapori perviis, ſubtiliori- 
bus tamen quam pro mole aque ; banc. quidem extra repe#unt, ile 
antem promptò intromittunt, Galen de UC. Part. I. 6. c. 9. 80 
alſo Plim held, That Fiſhes reſpired by their Gills ; but he 
ſaith Ariſtotie was of a different Opinion. Plin. I. 9. c. 7. And 
ſo Ariftotle ſeems to he in his Hiſtory of Animals, I. 8. c. 2. and in 
other Places, And I may add our famous Dr. Needbam, See 
his De form. Futu, Chap, G. and Anſwer to Severinus. 
(if) A protuberant Eye would have been inconvenient for 
iſhes, by hindring their 18 in ſo denſe a Medium as 
ater is; or elſe their bruſhing through ſo thick a Medium 
would have been aꝑt to wear, and prejudice their Eyes; there- 
fore their Cornea is flat, To make Amends for which, as alſo 
for the Refraction of Water, different from that of the Air, 
the Wiſe Contriver of the Eye, hath made the Cryſtallin* 
ſpherical in Fiſhes, which in Animals, living in the Air, is 
tenticular, and more flat. * : 2 
(k) As I have ſhewed hefore, that the Bodies of Birds are 
nicely pois'd to ſwim in the Air; ſo. are thoſe of Fiſhes for 
the Water, every Part of the Body being duly balanc'd, and 
the Center of Gravity (as I ſaid in Note (F), accurately fix d. 
And to prevent Vacillation, ſome of the Fins ſerve, particu- 
larly thoſe of the Belly; as Bore#i prov'd, by cutting off the 
Belly-fins, which caus'd the Fiſh to reel to the right and left 
Bans and render'd it unable to ſtand ſteadily in an ypright 
oſture. . 
Y To enable the Fiſh to abide at the Top, or Bottom, or 
any other Part of the Waters, the Air-Bladder is given to mo 
Fiſhes, which as it is more full or empty, makes the Body 
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with great Swiftnefs, and upwards and downwards 
with great Readineſs and Agility, and all without 
Feet and Hands, and ten thouſand Things beſides ; 
all theſe Things, I ſay, do lay before us fo various, 
ſo glorious, and withal ſo inexhauſtible a Scene of 
the Divine Power, Wiſdom and Goodneſs, that it 
would be in vain to engage my ſelf in ſo large a 
Province, without alotting as much Time and Pains 
to it, as the preceding Survey hath coſt me. Paſ- 
ſing by therefore that Part of our Globe, I ſhall only 
ſay ſomewhat very briefly concerning the inſenſi- 
tive Creatures, particularly thoſe of the oggerable 
Kingdom, and ſo conclude this Survey. SY 
() The Tait is the grand Inſtrument of the Motion of the 
Body; not the Fins, as ſome imagine. For which Reaſon 
Fiſhes are moſt muſculous and ſtrong, in that Part, than in all 
the reſt of their Body, according as it is in the motive Parts 
— oy Anima, in the pectoral Muſcles of Birds, the Thighs 
If the Reader hath a Mind to ſee the admirable Method, 
| how Fiſhes row themſelves by their Tail, and other Curioſi- 


ties relating to their Swimming; I ſhall refer him to Bore#i de 
met, Animal. Part 1, Chap, 2.3, particularly to Prop. 213, 
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BOOK X. 


Of VEGETABLES. 
T HE Vegetable Kingdom, although an in- 


ferior Branch of the Creation, exhibits to 

us ſuch an ample Scene of the Creator's 
Contrivance, Cuxioſity, and Art, that I much ra- 
| ther 
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er chuſe to ſnew what might be ſaid, than engage 
_ in Particulars. Tenge ink u hy e 
great Variety there is, both of Trees and Plants 
provided for all Ages, and for eyery Uſe and Oc- 
caſion of the World @) ; ſors. for Building, for 
Tools and Utenſils of every Kind; ſome hard, 


8 1 


ſome, ſoſt; ſome tough and. ſtrong, ſome brittle ; 
ſome; long and tall, . ſome ſhort and low; ſome 
thick and large, ſome ſmall 1 N ſome for f 
Phyſick (5), ſome. for Food, e for Pleaſure; W 
yea, the moſt; abject (c) Shru s, and ha Ob a 
8 an roi bo rey 20 1 Uincs 1 
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(a) The fifth Book of Theopliraſtic's Hiſtory of Plants may be te 
here conſulted; where he gives — But of the — fu F 
Conftitutions and Uſes of Trees, in various Works, &c. Sc: 
alfo before, Br IV. Chap, 13. Note (g-... 

e ' Inviſes quogue berbis inſeruis [Natura] remedia : quippe cun 
edicinas dederit etiam aculeatisz———1n quibus ipfis providentiam Na- 
turæ fatis admirari amplectique non eſi. Inde excogitauit aliquai 
aſpen hiſpidas, tactu truces, ut tantum non vocem ipſius fingentis il- 
las, vationemque reddentis exaudire vidiamur, ne ſe depaſcat aviaa 
s, ne procaces manits rapiant, ne neglecta veſtigia obterant, nt 
infidens Ales infringat : hit muniendo Aculbis, teliſque armando, re- 
mediis ut tuta ac ſaluk ſint, Ita hoc quogue quod in iis odimus, lo. 
minum causa excogitatum. Plin. Nat. Hiſt, 1. 22. c. 6. 

Are ſome of the Species of Nature noxious ? are alſe uſeful; 
bed a Nettle ſting ? It is to ſecuve ſo good a Medicine from ibe 
Rapes of Children and Cattle, Doth the Bramble cumber u Garden 
It makes the better Hedge; where if it chanceth to prick the Ocuner, it 
wit tear the Thief. Grew, Coſmolog. lib. 3. eap. 2. ſect. 47. 

That the moſt abje& Vegetables, See. _ their Uſe, 
and are beneficial to the World, may in ſome Meaſure ap- 
pear from the Uſe the Northern People put rotten Wood, &. 
unto. Satis ingenio/um modum habent pchuli ſeptentyionales in nemo- 
ribus nocturno tempore pertranſeuntes, imo & diurno, quando in rem 
#ioribus Aquilonis partibus aute, & poſt Solſtitium lyemale continue 
noctes habentur. Ouique 'brs remediis indigent, Cortices quercinos in. 
quirunt putres, oaſque collocant certo interſtitio itineris inſtitui, ut es. 
rum ſplendore, quo voluerint, perficiant iter. Nec ſolum hoc præſtat 
Cortex, ſed & Truncus putrefactus, ac fungus ipſe Agaricus appellatu, 
Sr. Ol. Mag. Hiſt. I. 2. c. 17. 7 
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Buſhes and Brambles themſelves, the Husband- 
man can teſtify the Uſe off. 
I might allo Survey here the curious Anatomy 
and Structure of their Bodies (4), and ſhew the 
admirable Proviſion made for the Conveyance of 
the lymphatick and eſſential Juices, for communi- 
cating the Air, as neceſlary to Vegetable, as Ani- 
mal Life (e) ; I might alſo ſpeak of, even the very 
Jo this we may add Theftles in making Glaſs, whoſe Aſhes 
Dr. Merret ſaith, are the beſt, viz, the Aſhes of the Common- 
way NN though all Thifles ſerve to this Purpoſe, Next 
to Thiftles are Hop-ftrings, cut after the Flowers are gathered. 
Plants that are Thorny and Prickly, ſeem to afford the beſt 
and moſt Salt. Merret's Obſervations on Anton, Ner. p. 265, 
uid majora ſequar? Salices, humileſque Genifte 
25 ille — — aut — . 
Sufficiunt, Sepemgque ſatis, & pabula melt. N 
bK 07 Vi g. Georg. lib. 2. ver. 434. 
(4) Dr. Beal (who was very curious, and tried many Ex- 
periments upon Vegetables) gives ſome good Reaſons to 
imagine, that there is a direct Communication between the 
Parts of the Tree and the Fruit, ſo that. the ſame Fibres 
which conſtitute the Root, Trunk, and Boughs, are extend- 
| ed into the very Fruit. And in old Horn-beams, I have ob- 
ſerved ſomething very like this; in many of which, there 
are divers 8 and ſmall Ribs (almoſt like Ivy, only united 
to the Body) running from the Root up along the outſide 
of the Body, and terminating in one ſingle, or a few Boughs: 
Which Bough or Boughs ſpread again into Branches, Leaves, 
and Fruit, See what Dr, Beal hath in Lowth, Abridg. Vol, 2. 
. 710, 
? But as to the particular Canals, and other Parts relating to 
the Anatomy of Vegetables, it is too long a Subject for this 
Place, and therefore I ſhall refer to Sign. Malpighi's and Dr. 
{ Grew's Labours in this Kind. 1 
(e) Tama eft Reſpirationis neceſſitas, & uſus, ut Natura in ſingulis 
viventium erdinibus varia, ſed analoga, paraverit inſtrumenta, que 
* Pulmones wcamus [and ſo he 1 on with obſerving the 4p- 
| paratus made inthe various Genera of Animals, and thenſaith] 
| in Plantis vers, que infimum animalium attingurt W 
elne CES. 


412 Anatomy of Vegetables. BookxX 
"Covering they are provided with, becauſe it is 
curious Work in Reality, although leſs ſo in Ap. 
pearance: And much more therefore might I ſurvey 
the neat Variety and Texture of their Leaves (f), 
10 2 fe 50 Moi e 
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Arachearum copiam & produttionem extarę par eft, ut his minimæ Ve. 
get antium partes præter corticem trrigentur. . Plante igitu- (ut 
conjectari fas eſt) cum fint viventia, viſceribus infixa terrg, ah bac 
ſer potins ab aqus & acre, commixtis & percolatis à terra, Reſpirati. 
onis ſua materiam recipium, ipſarumque Trachez ab balits terra, er. 
'tremas radices ſubingreſſo, replentur, Malpig. Op. Anat. Plant, 


-- va | 
F Theſe Trachee or Air-Veſſels, are viſible, and appear very 
2 in the Leaf of Sabious, or the Vine, by pulling aſunder 

ome of its principal Ribs, or great Fibres; between which, 
may be ſeen the 2 Air-Vefet (like Threads of Cob-web) 
a little uncoiled : A Figure whereof, Dr. Grew hath given u 
in his Anat. Plant, Tab. 51, 52. A 

As to the curious coiling, and other Things relating to the 

Structure of thoſe A4ir-Veſſel, I refer to Malpig. p. 14. and Dr. 
Grew, ib. J. 3. c. 3. ſeck. 16, &c. and 1, 4. c. 4. ſet. 19, of Mr. 
Ray, from them ſuccinctly. Hit. Plant. J. 1. c. 4. 
) Concerning the Leaves, I ſhall Note only two or three 
Things. 1, As to the Fibres of the Leaf, they ſtand not in the 
Stalk, in an even Line, but always in an Angular, or Circular 
Poſture, and their vaſcular Fibres or Threads, are 3, 5, or 7. 
The Reaſon of their Poſition thus, is for the more ere&tGrowth 
and greater Strength of the Leaf, as alſo for the Security of 
its Sap. Of all which ſee Dr. Grew, I. x, c. 4. ſect. 8, Ec. and 
J. 4 par. 1. c. 3. alſo Tab, 4. Fig. 2, to 11. Another Obſervable 
in the Fibres of the Leaf, is their orderly Poſition, ſo as to 
take in an eighth Part of a Circle, as in Matows ; in ſome 2 
tenth, but in moſt a twelfth, as in Zoly-Oak; or a fixth, as in 
Syringa. Id. ib. Tab. 46, 47. | 2 
2. The Art in Folding up the Leaves before their Eruption 
out of their Gems, &. is incomparable, both for its Elegan- 
ey and Security, viz. In taking ub (ſo. as their Forms will — the 
kaft Room ; and in being ſo conveniently couched as to be capable of re- 
pgerving Protection from other Parts, er of giving it to one another, e. g. 
Frſt, there is the Bow-lay, where the Leaves are all laid ſome cu hat 
aondexly one ovey another, but not plaited ut where the Leaves 
&re not fo thick ſet as to ſtand in the Bos. lap, there cue have the Pl.- 
entgre, or the Hat-lay ; as in Roſe- trees, &c. And ſo that * 
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Book X. Flowers and Seed of/egetables.ar3 
| the admirable Finery, . Gaiety, and Fragrancy of 


their Flowers (g). I might alſo inquire into the 
wonderful Generation and Make of the Seed (5), 
110 % ö »inil ets 1559 and 
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Obſerver goes on ſhewing the various Foldings, to which he 
gives the Names of the Duplicature, Multiplicature, the Fore- 
rowl, Back-rowl, and Tre-rowl, or Treble-rewl, Grew, ib. I. I. c. 4. 
ſe8, 14, Sc. To theſe he adds ſome others. J. 4. P. 1. c. 1. 
ſeck. 9. Conſult alſo Malpig. de Gemmis, p. 22, &c. 

To theſe curious Foldings, we may add another noble 
Guard by the Interpoſition of Films, &c, of which Dr. Grew 


* faith, there are about fix Ways, viz. Leaves, Surfoils, Interfoils, 


Stalks, Hoods, and Mantlings, Grew, ib, and Tab, 41, 42. Mal- 
Vg. ibid. Tr | 

(g) In the Flower may be confidered the Empalement, as 
Dr. Grew ; the Calir, or Perianthium, as Mr, Ray, and others, 
call it, deſigned to be a Security, and Bands, to the other 
Parts of the Flower. Floris velut baſis & fulcimentum eſt, Ray 
Hiſt. I. x. c. 10. Flowers, whoſe Petala are ſtrong (as Tulips) 
have no Calix. Carnations, whoſe Petala are long and ſlender, 
have an Empalement of one Piece: And others, ſuch as the 
Knap-weeds, have it conſiſting of ſeveral Pieces, and in divers 
Rounds, and all with a counterchangeable Reſpect to each 
other, for the 2 Strength and Security of themſelves, 
and the Petala, &c. they include. 

The next is the Foliation, as Dr. Grew, the Petala, or Folia, 
as Mr. Ray, and others. In theſe, not only the admirable 
Beauty, and luxuriant Colours are obſervable, but alſo their 
curious Foldings in the Calix, before their Expanſion. Of which 
Dr. Grew hath theſe Varieties, viz, The Cloſe-Couch, as in Ro- 


| ſes; the Concave-Couch, as in Blattayia flere albo; the Single-Plait, 


as in Peaſe-Bleſſoms ; the Double-Plait, as in Blus-Bottles, &c. the 
Couch and Plait together, as in Marigolds, &c, the Rocul, as in 
Ladies-Bower ; the Spire, as in Maows ; and laſtly, the Plait 
and Spire together, as in Convolvulus Doronici folio, Lib, x, cap. 
5. ſect. 6. a Tab, 54. 

As to the Stamina with their Apices, and the Stylus, (called 
the Attire, by Dr. Grew,) they are admirable, whether we con- 
fider their Colours, or Make, eſpecially their Uſe, if it be as 
Dr. Grew, Mr, Ray, and others imagine, namely, as a Male 
Sperm, to impregnate and fructify the Seed. Which Opinion 
is corroborated by the ingenious Obſeryations of Mr. Same! 
Aorland, in Philoſ, Tranſ. 8 287. 

3 Reliqua 
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and the great Uſefulneſs of their Fruit: I'might 
ſhew that the Rudiments and Lineaments of the 
Parent-Vegetable, though never ſo large and ſpa. 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, though ſome of theſe Seeds are ſcarce 
viſible to the naked Eye (i). And foraſmuch a8 
| 1 „ le 


| Roliqua uſits alimentique gratid genuit [Natura] ideoque ſeculs 
annoſque tribuit iis, Flores vero odoreſque in diem gignit : magna (it 
palam eſt) admonitione hominum, que ſpefatiſſime floreant, celerrimi 
marceſcere, Plin. Nat. Hiſt, I. 21, c. 1. 

Y As to the curious and 8 Proceſs of Nature in the 
Formation of the Seed or Fruit of Vegetables, Cuts being 
neceſſary, I ſhall refer to Dr, Grew, p. 45, and 209, and Ma. 
Pig. 5 57. 

(i) Vetus eſt Empedoclis dogma, Plantarum ſemina Ova eſſe, ab 
iiſdem deciduaIneſt in eo [Ovo vel Semine) velut in cicatric, 
nom ſolo viventis carina, ſed cum minimo trunco aſſurgentes parte, 
Gemma ſcilicet, & inſignis radicis Canus, &. Malpig. ib. p. 81, 
vid. plura in tract. de Seminum veget, p. 14. & paſſim. 

In Malpigbi's Life, a Debate may be ſeen between him and 
Seign, Triumpbetti, the Provoſt of the Garden at Rome, whe- 
ther the whole Plant be actually in the Seed. The Affirma- 
tive is maintained by Malpigbi, with cogent Arguments; 2. 
mong which, this is one: Non præoccupatã mente, oculis microſcopi 
armatis, luſtret quæſo Pbaſeolorum, ſeminalem plantulam nondum ſa- 
tam, in qua folia ſtabilia, hæcque ampla evidenter obſervabit; in eaden 
pariter gemmam, nodos, ſeu implamationes varias foliorum caulis de- 
prehendet. Caulem inſignem fibris ligneis, & utriculorum ſeriebus 
conſtantem conſpicus attinget, And whereas 5. Triumphetti had 
objeRed, that vegetatione, metamorphoſi, inedia plant as in alias c 
generare, ut exemplo plurium [conſtat] precipue tritici in lolium, & 
lalii in triticum verſe, In Anſwer to this, (which is one of the 
ſtrongeſt Arguments againſt Malpighi's Aſſertien) Malpight 
replies, Nondum certum eſt de intogritate, & ſucceſſu experimen, 
nam facienti mibi, & amicis, tritici metamorphoſis non ceſſit, Admiſ# 
tamen metamorphoſi, quoniam hæc neglecta cultura, aut vitio ſoli, auf 
aeris comtingit———ideo ex morboſo & monſtruoſo affectu non licet infemt 
permanentem ſtatum a Natura intentum, Obſervo plantas ſylueſirts 
cultura varias reddj, Ec, I have more largely taken Notice 
Malpigbi's Anſwer, becauſe he therein ſhews his Opinion a- 
bout the Tranſmutation of Vegetables. id. Malpig. Vi. 
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the Perpetuity and Safety of the Species depends 
upon che Safety of the Seed and Fruit in a great 
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0 8 Mr. Lewenboeck, after his nice Obſervations of an 
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Kernel, which he made to germinate in his Pocket, &c, con- 
cludes, - Thus-<ve ſee, how ſmal a Particle, no bigger than a courſe 
Sand (as the Plant is repreſented) is increaſed, &c. A plain De- 
| monſtration, that the Plant, and all belonging to it, cuas actual in 
. Seed, in the young Plant, its Body, Root, Sc. Philo. Tranſ. 
f No. 287. See alſo Raii Cat. Cam. in Acer. maj, from Dr, Higb- 
more. But in all the Seeds which I have viewed, except 
the · Maple, the Plant appears the uus to the naked Eye, 
a and alſo very elegant, in the Nax Vomica, | | 
| Natura non objſervat magnitudinis proportionem inter ſemina & plan- 
b tas ab iiſdem ortas, ita ut majus ſemen majorem ſemper producat plan- 
tam, minus minorem, Sunt enim in genere herbarum non pauca, qua- 
ö rum ſe mina arborum nonmullarum ſeminibus non dico equalia ſunt, ſed 
| multo majora, Sic v. g. Semina Fabe, &c. ſemina Ulmi, Ec. multis 
| vicibus magnitudine ſuperant. Rali ubi ſupra, I. 1. c. 13. | 
| Filicem veliquaſque Capillares berbas Semine carere Veteres plerique 
w——prodidere ; quos etiam ſecuti funt & Recentioribus nonnulli, Dodo- 
| neus, Sr. Ai & con ra, Baubinus, Sec. Filices & congeneres 
| ſpermatophoras eſſe contendunt ; Partim quia Hiſtoria Creationis, Ge- 
neſ. ii. 12, &c. Hanc ſententiam veriſſimam eſſe autopſia 
coonvincit. Fredericus Cæſius, he ſaith, was the firſt that deo. 
rvered theſe Seeds with the Help of a Microſcope. And 
fince him, Mr. . C. hath more critically obſerved them. 
Among other Things obſerved by that ingenious Gentleman, 
are theſe, Pixidule ſeu capſules ſemina continentes in pleriſque hoc 
| genus plantis perquam exili granulo arenæ vulgaris cinereg plus duplo 
mineres ſunt ; imo in nomullis ſpeciebus vix tertiam quartamve are- 
mule partem magnitudine æquant, veſicularum quarundam annulis aut 
faſciolis vermiformibus obvolutarum ſpeciem exhibentes, Nonnullæ ex 
his veſiculis 100 circiter ſemina continere de prehendebartur add 
eximid parvitate ut nudo oculo prorſus eſſent inviſibilia_ nec niſs miero- 
ſcopii inter ventu detegi poſſent. —Oſmunda Regalis, que alis onni- 
bus Filicis ſpeciebus mooie antece lit. vaſcula ſeminalia obtinet 
que cum religuis congeneribus magnitudinis gu rum immenſa & 
viſum fugiens parvitas cum magnitudine plantæ collata de nul- 
lam gerere proport ionem invenietur, ut tantam plantam e tantifo ſemine 
product attentum obſervatorem meritd in admirationem rapiat. Ray, 
ibid. I. 3. p. 132. This W. C. was Mr. Wil. Cole, as he own- 
eth in a Letter I have now in my Hands of his to Mr, Ray. 
of Octob. 18. 1684. 8 8 
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476 Flowers and Scedof Vegetables. Book X. 
Meaſure, I might therefore take Notice of the pe. 
culiar Care the Great God of - Nature hath taken 
for the Conſervation and Safcty hereof : As parti- 
cularly in ſuch as dare to ſhew their Heads all the 
Year, how ſecurely their Flower, Sced or Fruit 
is locked up all the Winter, together with their 
Leaves and Branches, in their Gems (), and well 
fenced and covered there with neat and cloſe Ty- 
nicks. And for ſuch as dare not ſo to expoſe them- 
ſelves, with what Safety are they preſerved under 
the Coverture of the Earth, in their Root H) 
— Laas. . d 
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(k) Vegetantium genus, ut debitam magnitudine m ſortiatur, & ſug 
mortalitatts jacturam ſucceſſivũ prolis eduttione reparet, ſtatis tempui- 
zus novas bre partes, ut tandem emergentes Uteri, recentes edant 
Soboles, Emanantes igitur à caule, caudice, ramis, E radicibus w- 
vella bujuſmedi partes, non illico laxatæ extenduntur, ſed compendio quo- 
dam toagmentate intra folii axilam cubantes, non parum ſubſiſtunt, 
Gemme appellantur, & c. And then that great Man goes on to 
ſhew the admirable various Methods of Nature, in repoſit- 
ing in that little Compaſs, ſo large a Part of a Tree or Plant 
the curious Structure of the Gems, the admirable Guard 
afforded them, and the Leaves, Flowers and Seed contained 
in them, &c. Of which having taken Notice before, I pals 
over it now, and only refer to our Author Malpighi, and Dr. 
Grew, in the Places cited in Note (f) and (g). 

Of Bulbous, and a great many more, probably of the 
far greater Number of Perennial Roots of Herbs, as Arun, 
Rape-Crocufoot, &. it is very obſervable, that their Root is 
annually renewed, or repaired out of the Trunk or Stalk it 
ſelf; that is to ſay, the Baſis of the Kall continually, and by 
inſenfible Degrees deſcending below the Surface ofthe Earth 
and hiding it 1elf therein, is thus both in Nature, Place and 
Office, changed into a true Root. —So in Breunwort, the 
Baſis of the Stalk finking down by Degrees, till it lies under 
Ground, becomes the upper Part of the Root; and continu- 
ing ſtill to fink, the next Year becomes the lower Part: 
And the next after that, rots away ; a new Addition being 
ſtill yearly made out of the Stalk, as the elder Parts yearly 
rot away, Grew, ibid. I. a. p. 59. ubi plura vid, 
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Seed (m), or Fruit, till invited out by the kindly 
Warmth of the Spring! And when the whole Ve- 
getable Race is thus called out, it is very pretty to 
obſerve the Methods of Nature in guarding thoſe 
inſenſitive Creatures againſt Harms and Inconve- 
niencies, by making ſome (for Inſtance) to lie down 
proſtrate, and others, to cloſe themſelves up (i) 
upon the Touch of Animals, and the moſt to ſhut 
up their Flowers, their Down (o), or other their 


%\ 4 like 
(n) How ſafe and agreeable a Conſervatory the Earth is 
to Vegetables, more than any other, is manifeſt from their 
rotting, drying, or being rendred infecund in the Waters, or 
the Air ; but in the Earth their Vigour is long preſerved. 
Thus Seeds particularly, Mr. Ray thinks ſome, may proba- 
bly retain their Fecundity for ten Years, and oi bit in 
ſive; but, ſaith he, In terre gremio latitantia, quamvis tot caloris, 
Frigoris, humoris & ſiccitatis varletatibus ibidem obnoxia, diutiùs tamen 
(ut puto) fertilitatem ſuam tuentur quam ab keminibus diligentiſi md 
euſtodita ; nam & ego & ali ante me multy. obſervarunt Sinapeos vim 
magnam enatam in aggeribus faſſarum recens factis inque areis grami- 
neis effoſis, abi poſt hominum memoriam nulla unquan Sinapecs ſeges 
ſuccreverat, Quam tamen non ſponte ortam ſuſpicor, ſed e ſeminibus 
in terra per tot annos reſiduis etiam prolificis, Ray. Hiſt, Pl. I. f. 
C. 12, 
65 Plante nonnulla AÆſelynomenæ Veteribus dict æ, Recentioribus 
Viue, & Senſitive, E Mimoſa, baud obſcura ſentùs indicia prodint 3 


4 — 


Fquidem folia earum manu aut baculo tata, & paululum compreſſa, 


pleno etiam meridie, ſplendente Scle, illico ſe contrabunt; in nonnullis 
etiam ſpeciebus cauliculi teneriores concidunt & velut mareſcunt ; 
idem ab aere frigidiore admiſſa patiuntur, Ray Hiſt, PL T. 1. 
L. 18. App. S. 2. c. 2 978. 

(o) I have obſerved that many, if not moſt Vegetables, do 
expand their Flowers, Down, &c. in warm, Sun-{hiny Wea- 


| ther, and again cloſe them towards Evening, or in Rain, Cc. 


eſpecially at the Beginning of Flowering, when the Seed is 
young and tender; as is manifeſt in the Down of Dandelion, 
and other Downs; and eminently in the Flowers of Pimper- 


nel; the opening and ſhutting of which, are the Country- 
Man's Weather-wiſer z whereby Gerard ſaith, he foretelleth 


what Weather ſhall follow the next Day; for, faith he, If 
the Flowers be glaſe ut pp, it 12 Rain and foul Weather 
E © on- 
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418 Flowers and Seed of Vegetables.BooxX. 
like Guard, upon the Cloſe and Cool of the Even. 
ing; by Means of Rain, or other Matters that may 
be prejudicial to the tender Seed. 

And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſipating and ſowing it, ſome being for this end, 
winged with light Down, or Wings, to be con- 
veyed about by the Winds; others being laid in 
elaſtick, ſpringy Cafes, that when they burſt and 
crack, dart their Seed at convenient Diſtances, 
performing thereby the Part of a good Husband- 
man (9); others by their agreeable Taſte and 

IEEE 6155 + 
contrary<viſe, if they be ſpread abroad, fair Weather, Ger. Heth, 

- 2, c. 183. * op 1 
Ef & alia [arbor in Tylis] V milis, foligfor tamen, roſeique fi- 
is; quem nou comprimens, aperire incipit Solis exortu, meridie er- 
nit. Incolæ dormire eam dicunt, Plin. Nat. Hiſt. I. 12. c. II. 

) & ſoon as the Seed is ripe, Nature taketh feveral Methods for 
its being duly Sewn ; not only in the opening of the Uterus, but alſo is 
the Make of the Seed is ſelf, For, Firſt, The Seeds of many Plants, 
which affect a peculiar Soil or Seat, as of Arum, Poppy, &c. art 
beavy and ſmaY enough, without fartber Care, to fall diretty down ini 
the Ground — Bt if they are ſo large and light, as to be expos'd te 
the Wind, they are often furniſt'd with one or more Hooks, to ſtay then 
from ſtraying too far from their proper Place So the Seeds of Avens 
have one ſingle Hook ; theſe of Agrimony and Gooſegraſs, mam; 
beth the former loving a warm Bank ; the latter, an Hedge for its 
Support. On the contrary, many Seeds are furniſ d <vith Wings er 
Feathers ; partly with the Help of the Mind to carry them, «oben rift, 
from off the Plant, as of Aſh, &c.— and partly to enable them i 
make their Flight more or leſs abroad, that ſo they may net by falling 
#ogethey, come up too thick ; and that if one Poul miſs a good Soil or 
Bed, another may hit. So the Kernels of Pine have Ning: 
fort whereby they fly not into the Air, but only futter upon the 
Ground, But theſe of Typha, Dandelion, and moſt of the papyous 
Xind bade long numerous Feathers, by which they are <vaſted o- 
very Way. Again, there are Seeds which are ſcatter'd not by flying 
abroad, but by being either ſpirted or flung away, The firſs of thoſe are 
Weood-ſorrel, <ovhioh baving a running Root Nature ſees fit to ſow the 
Seeds at ſome Diſtance, Tbe doing of which is effected by a <ukite fturcy 
* Cover, 
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Cover, of a tendinous or ſpringy Nature. This Cover, ſo ſoon as it be- 
ins to dry, burſts-open on one Side, in au Inſtant, and is violently - 
turn'd Inſide outward-—=-—and ſo ſmartly throws off the Seed. The 
Seeds of Hart's-tongue, is lung or ſhot acvay—— by the curious Con- 
trance of the Seed-caſe, as in Codded-Aſmart, only there the 
Spring moves and cutls inward, but here outward, viz. Every Seed- 
'Caſe——is of a ſpherick Figure, and girded about with a ſturdy 
ſoon az——this Spring is become ſtark enough, it ſuddenly breaks the 
Caſe into two Halfs, like two little Cups, and ſo ſlings the Seed. 
Grew, ib. p. 199. and in Tab, 52. all theſe admirable Arti- 
fiees are handſomely repreſented. Ba ; 
Quin ſi quantitas medica ſeminum (Filicis Phyllitidis quoque) 
A folus in ſubjetam chartæ mund#——ſchedam decutiatur, deterga- 
turve, & deinde in aceruum converratur, veſicularum ſeminallum pla- 
timis una diſſilientibus, & ibi invicem allifis, aceruulus varie movers 
per partes vide bitur, non ſecus ac ſi Syrenibus ant iſtiuſmodi beſtiolis 
repletus ofſet——quin fe Tocus tranquillus Ii, aure. proximd admotd, 
crepitantium inter rumpendum vaſculorum ſonitus———percipietuy 3 
E fe microſcopio chartam oculis oberres, ſemina per eam undigue ſpar- 
2, & ad notabilem ab acetud diſtantiam projecta comperies.. Ray 
bid, P. 132. 29642 4 —_ r 11 12 
be admirable Contrivance of Nature, in this Plant is moſt plain. 
For the Seed-Veſſels being the beſt Preſerver of the Seed, lis there kept 
from the Injuries of Air aud Earth, till it be rainy, when it is @ pro- 
Time for it to grow, and then it is thrown round the Earth, at 
Grain, by a Kilful Seer. hen any Wet touches the End of 
the Seed-Veſſels, ewith, a. ſmart Noiſe and ſudden Leap it opens it ſelf, 
and with a Spring ſcatters its Seed to a pretty Diſtance round it, where 
it grows, Dr. Sloane Voy. to Jamaica, p. 1 50. of the Genti- 
anella flore ceeruleo,'&fc. or Spirii- Leaf. | * 
The Plants of the Cardamine - Family, and many others, ma 
be added here, whoſe Cods fly open, and dart out their Seeg, 
upon a ſmall Touch of the Hand. But the moſt remarkable 
Inſtance is in the Cardamine impatiens, cujus Siliguæ (ſaith Mr. 
Ray) vel leviter tate, actutum ejaculantur [ Semina } imd, quod 
longe mirabilius videtur, etſi filiquas non tetigeris, ſi tamen manum 
velut tacturus proxims admoveas, ſemina in appropringuautem evibra- 
bunt; quod tam Moriſonus ſe ſapius expertum ſcribit, tum Fohnſtonus 
apud Gerardum verum eſſe affirmat, Hiſt. Plant. I. 16. c. 20. 
Neither is this Proviſion made only for Land Vegetables; 
but for ſuch alſo as grow in the Sea. Of which [ ſhall ive 
an Inſtance from my. before-cummended Friend, Dr. Soane. 
As to the Fuci,.—their Seed bath been diſcover'd, (and ſhew'd me 
Frſt,) bythe Induſtry of the ingenious Herbariſt, Mr. Sam. Doody; 
obo found on many of this Kind, ſolid Tubercles, or Rifings in ſors 
I — 1 __ i | "Seaſons; 
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Smell, and ſalutary Nature, inviting themſelves to 

be {wallow'd, and carry d about by the Birds, and 

thereby allo tertiliz'd by paſſing through their Bo- 


* 


dies (5); and others not thus taken Care of, do 


o 


Seaſons, <vherein were Jode*d ſeveral round Seeds ar big 4 Muſtari. 
Seed, which, æoben ripe, the outward Membrane of the Tubertul 
breaking, leaveth the S:ed to floa} up and down with the Waves, The 
Seed coming near Stones, or any ſolid Foundation, by Means of 'a Mu. 
erage it carries with it, flicks to them, and ſhoots forth T.igule with 
-Branthes, and in Time comes to its Perfecta and Magnitude, Sloan 
e err „ e ee . 
* 5 Mr. Doody had hinted, and conjectur'd at the 
Thing; yet the firſt that diſcover'd the Seeds in Frei, wu 
the before - commended Dr. Tancred Robinſom; as may be ſeen 
by comparing what Mr. Ray ſaith in his Synop/. Stirp, Brit. p, 6, 
With his Append, Hift, p. 1849. Beſides which Frci, the Dr. 
tells me, he obſerv'd Veſſels and Seed in Cerauoid Shrubs, a 
alſo in ſeveral Fungi, not only in the Species of Crepitus Li,, 
but alſo between the Lamelle of other Species, and in that 
ſubterraneous Kind call'd Traffles whos Seed and Veſſels 
oßen in the Cortex, at ſome Seaſons he ſaith, like that of 
*Mallows in Shape 
A ss to the Crepitus Lap, I have more than once examin'd 
their Powder, with thoſe excellent Microſcopes of Mr. Mil- 
Jens Make: But the moſt ſatisfactory View Mr. Wilſin him- 
ſelf gare me; by which I found the Seeds to be ſo many 
exceeding ſmall Puff-Ball, with round Heads, and longet 
than ordinary ſharp- pointed Stalks, as if made on purpoſe 
to prick tafily into the Ground. Theſe Seeds are inter- 
mix'd with much duſty Matter, and become hurtful to the 
Eyes, probably by their ſharp Stalks pricking and wounding 
that tender Orga. 

(5) The Ancient Naturaliſts do generally agree, that M 
ſeltoe is 1 by its Seeds carried about by, and paſſing 
through the Body of Birds. Thus Tbeopbraſtus de Cauſ. Plant, 
J. 2. c. 24, TI ext ede stein, &c. Initium vers d paſtu 
avium . Quippe Vifco detracto confettoque in alveis, quod frigidiſ- 
ſimum eſt, ſemen cum excremento purum dimittitur, fact muti- 
tiene aliqus in arbore Stercoris causs pullulat, erumpitque Sc. 80 
alſo Pliny ſaith, viz. Omnino autem ſatum ¶ Viſcum ] aue nod 
naſitur, nec nf per aloum Avium redditum, maxim Palumbis ac 
Turdis. Hac eſt natura, ut niſi matnratum. in ventre Av um, ron 

prove- 
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many of them by their Uſefulneſs in Human Lite, 
invite the Husbandman and Gardiner caretully to 
ſow and nurſe them up. To 


| 


proveniat, Plin. N. H. I. 16. c. 44. Whether what Theophraftus 
and Pliny affirm, be conducive to the better fertilizing the 
Seeds of Miſſeltoe, I know not; but that it is not of abſolute 
Neceſſity, I can affirm upon mine own Experience, having 
ſeen the Seeds germinate, even in the Bark of Oak. But al- 
though they ſhot above an Inch, and ſeem'd to root in the 
Tree, yet they came to nothing, whether deſtroy'd by Ants, 
Sc. which I ſuſpected, or whether diſagreeing with the Oak, 
I know not. But I fince find the Matter put out of doubt by 
Mr. Doody; which ſee in Mr. Ray's Hiſt. Plant, App. p. 1918. 
Nutmees are ſaid to be fertiliz'd after the ſame Manner, as 
. Tavernier ſaith was confirm'd to him by Perſons that lived 
many Years in thoſe Parts; whoſe Relation was: The Nut. 
meg being ripe, ſeveral Birds come from the Iſlands toward 
the 1 and devour it whole, but are forced to throw it 
up again, before it be digeſted: And that the Nutmes, then 
beſmear'd with a viſcous Matter, falling to the Ground, rakes 
Root, and produces a Tree, which would never thrive, was 
it planted. Tavern, of the Commod, of the G, Mogul. And Mon- 
fieur Thevenot, in his Travels to the Indies, gives this Account: 
The Tree is produc'd after this Manner; there is a Kind of 
Birds in the Iſland, that having pick'd off the green Huſk, 
{ſwallow the Nuts, which having been ſome Time in their 
Stomach, they void by the ordinary Way ; and they fail not 
to take rooting in the Place where they fall, and in Time row 
up to a Tree. This Bird is ſhap'd like a Curftow ; and the 
Dutch prohibit their Subjects, under Pain of Death, to kill 
* them. Vide Sir T. Pope-Blunt's Nat, Hiſt. 
But Mr. Ray gives a ſomewhat different Account: H:nc 
fructum [Nucem Mofchatam |} variæ quidem aves depaſcuntar, ſed 
maxime Celumbæ genus album & parvum, que dehiſcente nucamento, 
illectæ ſuavitate Macis, bunc cum Nuce eripiunt & devorant, nec niſe 
repletã ingluvie capaciſimã ſaginam deſerunt. Noſtrates thi me rea- 
tores Columbis iftis Nut- eaters ſive Nucivoris nomen inipoſurunt. 
Quas autem vorant Nuces, poſt integras per aloum re ddunt. Keddit ys 
citius deinde germinant utpote premacerate fervore Ventriculi, Arbares 
inde nate ceu precciores, facile ſunt corruptioni obnoxie fructumque 
ferunt ceteris multo viliorem, & bac cauſa neglectum incolis conte m- 
tumque, prater Macin, quem ad adulterandum meliorem aahibent. 


Ray H. P. I. 27, c. 4. 
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To this ſo fingular a Care about the Propaga- 
tion and Conſervation of the Species of Vegeta- 
bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow- 
ing, that they may keep their Heads above Ground, 
and not be rotted and ſpoil'd in the Earth them- 
ſelves, nor thereby annoy us; but on the contrary, 
miniſter to all their Ends, and our Uſes; to afford 
us Houſes, Utenſils, Food (7), Phyſick, Cloathing, 
yea, Diverſion too, by the Beauty of their Looks, 
by the Fragrancy of their Smell, by creating us 
pleaſant Shades againſt the ſcorching Beams of Sum- 
mer, and skreening us againſt the piercing Winds, 
and Cold of Winter (s). | And 


(7) A4rbores blandioribus fruge ſuccis kominem mitigavere, Ex iis 
recreans membra Olei liquor, vireſque potus Vini; tot denique ſapores 
anngi ſponte wenientes : & menſæ depugnetur licet earum cauſa cum 
feri:, & paſti naufragorum corporibus piſces expetantur, etiamnum ta- 
wen ſecundæ: Mille præterea ſunt uſus earum, ſine quibus vita degi 
non poſſit, ' Arbore ſulcamus maria, terraſque edmovemus, arbore exg- 
dificamus tea, Phn.N.H,1. 12. c. 1. | 

(s) Plantarum Uſus latiſſime patet, & in omni vite parte occurrit, 
Sine illit laute, ſine illis commods non vivitur, at nec vivitur omnino: 
„ ad vitum neceſſaria ſunt, quæcunque ad delicias faciunt, 
e beupletifimo ſuo penn abunde ſubminiſtrant, Quanto ex iis menſa 
innocentior, mundior, ſalubrior quam ex Auimalium cede & laniens? 
Homo certe natura Animal carnivorum non eſt; nyliis ad prædam & 
rapinam armis inſtructum, non dentibus exertis & ſerratis, non ungui- 
bus aduncis, Manus ad fructus colligendos, dentes ad mandendos com- 
parati. Non legimus ei ante Diluvium carnes ad eſum conceſſas, At 
non vittum tantiim nobis ſuppeditant, ſed & Veſtitum, & Medivinam 
S Domicilia aliaque adificia, & Navigia, & Supellectilem, & Fe- 
cum, & Obletamenta Senſuum Animique : Ex his naribus odoramenta 
& ſuffumigia parantur, Horum flores inenarrabili colorum & Sche- 
matum varietate, & elegantia, oculos exhilarant ſuaviſſima odorum 
quos expirant fragantia ſpiritus recreant. Horum fructus gule illece- 
bre menſas fecundas in ftrunnt, E languentem appetitum excitant, Taceo 
virorem ameniſimum oculis amicum, quem per prata paſcua agros, 
ſylvas ſpatiantjbus objiciunt, & umbras quas contra æſtum & ſolis ar- 
eres prabent, Ray ib. I. 1. c. 24. p. 46, *3 3.9 
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And is is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own 
Strength, and ſuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
Means of the ſtronger and more ligneous Parts, 
(equivalent to the Bones in Animals, ) being made 
not inflexible, as Bones ; becauſe they would then 
be apt to break; but of a yielding elaſtick Nature, 
to eſcape and dodge the Violence of the Winds; 
and by Means alſo of the Branches ſpreading hand- 
ſomely and commodiouſly about, at an Angle of 
about 45 Fr. by which Means they equally fill up, 
and at the ſame Time make an Aquilibration of 
the Top (7). 
And as for ſuch Vegetables as are weak, and 
not able to ſupport themſelves, 'tis a wonderful 
Faculty they have, ſo readily and naturally to make 


Uſe of the Help of their Neighbours, eaten 
n 


(.) All Vegetables of a tall and ſpreading Growth, ſeem to 
have a natural Tendency to an hemiſpherical Dilation, but ge- 
nerally confine their Spreading within an Angle of 90 gr. as 
2 the moſt becoming and uſeful Diſpoſition of its Parts 
and Branches. Now the ſhorteſt Way to give a moſt graceful 
and uſeful filling to that Space of dilating and ſpreading out, 
is to proceed in {trait Lines, and to diſpoſe of thoſe Lines, in 
a Variety of Parallels, & And to do that in a quadrantal 
Space, &c. there appears but one Way poſſible, and that is, 
to form all the Interſections, which the Shoots and Branches 
make, with Angles of 45 gr. only. And I dare appeal to all, 
if it be not in this Manner, almoſt to a Nicety obſerv'd by 
Nature, Sc. A e that the plaſtick Capaci- 

and diſposd by an All-wiſe and 
Infinite Agent, the native Strictneſſes and Regularities of 
them, plainly ſhewing from whoſe Hand they come. Accownt 
of the Origine and Format, of Foſſ.. Shells, &c. Priat, Lond. 1705. 


„38, 41. * 
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and climbing up upon them (2), and uſing them 
as Crutches to their feeble Bodies : Some by their 
odd conyolving Faculty, by twiſting themſelves 
like a Screw about others ; Gas advancing them- 
ſelves, by catching and holding with their curious 
Claſpers and Tenarels, equivalent to the Hands; 
ſome by ſtriking in their rooty Feet; and others by 


the Emiſſion of a natural Glue, cloſely and firmly 
adhering to ſomething or other that adminiſters 
ſufficient Support unto them. All which various 
Methods being ſo nicely accommpdated to the In- 
r th a5 ee digencies 


© (#) In Hedera, ſurculi & rami binc inde claxiculos, quaſs radicula; 
emittunt que parietibus, vel occurrentibus arboribus veluti digitis fr. 
mantur, & in altum ſuſpenduntur, Hujnſmodi radicule ſubrotunig 
Junt, & pilis coperiuntur ; & quod mirum eſt, glutinoſum fundunt lu. 
morem, ſeu Terebinthinam, qua arcte lapidibus nectuntur & ageluti- 
mantur. Non minori induſtri Natura utitur in Vite Canadenſ, 
De. The admirable and curious Make of whofe 'Tendrels 
and their Feet, ſee in the illuſtrious Author, Malpig. de Ca- 
preolis, Epc, p. 48. EPS "3 
- Claſpers are of a Compound Nature, between that of a 
Root anda Trunk, Their Uſe is ſometimes for Support only; 
as in the > pa, vole of Vines, Briony, &. whoſe Branches be- 
ang long, ſlender and fragile, would fall by their own Weight 
that of their Fruit ; but theſe Claſpers taking hold of 
any Thing that is at Hand; Which they do by a natural Cir- 
cumvolutien which they have; (thoſe of Briony have a re- 
1 Motion about every chird Circle, in the Form of a 
double Claſp; ſo that if they miſs one Way, they may catch 
the other.) Sometimes the Uſe of Claſpers is alſo for a 
Supply, as in the Trunk-Roots of Ivy; which being a Plant 
that mounts "oy high, and being of a cloſer and more com- 
Pact Subſtance than that of Vines, the Sap would not be ſuffi- 
iently ſupply d to the upper Sprouts, unleſs theſe aſſiſted the 
Mother-Root ; but theſe ſerve alſo for Support too, Some- 
times alſo they ſervefor Stabiliment, Propagation and Shade; 
for the firſt of theſe ſerve the Claſpers x ucumers; for the 
ſecond, thoſe, or rather the Trunk-Roots of Chamomil ; and 
for all Three the Trunk-Roots of Strawberries, Harris Lex. 
Jeb, in verb, Claſpers, 5 | | 
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digencies of thoſe helpleſs Vegetables, and not eo 
be met with in any beſides, is a manifeſt Indica- 
tion of their being the Contrivance and Work of 
the Creator, and that his Infinite Wiſdom and. 
Care condeſcends, even to the Service, and Well- 
being of the meaneſt, moſt weak, and helpleſs in- 
ſenſitive Parts of the Creation. 2 
In the laſt Place, to the Uſes already hinted 
at, I might add a large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service to 
the World, and ſeem to be defign'd as 'twere on 
Purpoſe, by the moſt Merciful Creator, for the 
Good of Man, or other Creatures (w). Among 
Grain, I might name the great Fertility (x) of 
ſuch as ſerves for Bread, the eaſy Culture and Pro- 
agation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, I 


might inſtance in ſome that ſeem to be deſign d, 
as twere, on Purpoſe, for almoſt every Uſe 0); 
| an 


(wv) Vegetables afford not only Food to Irrationals, but al- 
ſo Phyſick, if it be true which Ariſtotle ſaith, and after him 
Pliny ; which latter in his 8th Book, Chap, 27. ſpecifies divers 
Plants made uſe of as Specificks, by divers, both Beaſts and 
Birds: Ag Dittany by wounded Deer; Celandine by Swathevs, to 
cure the ſore Eyes of their Young, &c. And if the Reader 
hath a mind to ſee more Inſtances of this Nature, (many of 
them fanciful enough,) ne may conſult Merſenne in Geneſ, 
P, 933- | 

(x) See before, Book IV, Chap. 11. Note (b). 

(y) Planta hes unica Aloe Americana] inquit Fr. Hernander, 
quicquid vitæ eſſe poteſt neceſſarium præſtare facile poteſt, ſi eſſet rebus 
bumanis modus. Tota enim illa lignorum ſepiendorumque agrorum 
uſum præſtat, caules tignorum, folia verd tecta tegendi Imbricum, lan- 
cium : eorundem nervuli, & fibre eundem babent uſum ad linteami- 
na, calceos, & veſtimema conficiends quem apud nos Linum, Can- 


nabis, Goſſipium, S . E mucronibus fiunt clavi, aculei, ſubulæ, 
guibys perforaudis auribus, macerandi corporis gratis, Indis uti mos 


426 Vegetables peculiarly Uſeful. Book X. 
and Convenience; ſome to heal the moſt ſtubbory 
and dangerous Diſtempers (Z), to alleviate and eaſe 
the Pains (aa) of our poor infirm Bodies, all the 


eee | World 
eat cùm Damonun vacavent cultui; item aciculs, acus, tribuli mil. 
tare & raſtilla idonea pectendis ſubtegminibus. Preterea e ſuce 
mananti, cujus evulſis germinibus internis foliiſoe tenerioribus culti 
fer! in mediam cavitatem, ſtillat planta, unica ad 50 inter. 
lum ampboras (quod dictu oft mirabile) Vina, Mel, Acetum ac Sc 
ebarum parantur [The Methods of which he tells.] Iden 
us menſez ciet, alvum lenit, Urinam evocat, Renes & Veſican 
emundat. E radice guoque Reſtes funt firmiſſime, Craſſiore: ſoli- 
erum partes, truncuſque, decocta ſub terrd, edendo ſunt apta, ſaji- 
wntque Citrea fruſta ſaccharo condita : quin & vulnera receniia 
mire conglutinant.———Folia quoque aſſa & affeto loco impoſita con. 
exlflonem curant, ac dolores leniunt (precipue ſi ſuccus tþſe calens li- 
Batur) quamvis ab Indica proficiſcantur lue, ſenſum bebetant, atqut 
rem indacunt. Radicis ſuccus Iuem Veneream curat apud Indi 
#+ Dr, Palmer. Ray. ibid. l. 21. c. 7. See alſo Dr. Sas 
Vo age to Jamaica, p. 247. 
There alſo two Sorts of Alos beſides, mentioned by the 
fame Dr. Saane, one of which is made uſe of for Fiſhing- 
Lines, Bow-Strings, ' Stockings, and Hammocks, Another 
hath: Leaves that old Rain-water, to which Travellers, &. 
reſort to quench their Thirſt, in Scarcity of Wells, or Wa. 
ters, in thoſe dry Countries. Ibid. p. 249. | 
(2) For Inſtance here, I ſhall name the Cortex Peruvian, 
which Dr. Morton calls Antidotus in levamen grumnarum vita bu- 
mane. pluri warum divinitus coneeſſa, De Febr. Exer. v. c. 3. In 
Sanitatem Geutium protaldubio a Deo O. M. conditus, Cujus gratis, 
Arbor vite, ſiqua alia, jure merits appellari poteſt. Id. ib. c. 7. Ehen. 
ot convitiis Herculea & diuina hac Antidetus jactabatur? Ibid, 
To this (if we may believe the Ephemer, German. Any, Iz. 
Obſer, 74. and ſome ether Authors) we may add Trifolium 
Paludoſum, which is become the Panasea of the German and 
Northern Nations. | | 
(aa) Pro doloribus quibuſcunque ſedandis præſtantiſſimi ſemper 
aſus Opium habetar ; quamobrem merits Nepenthe appellari ſolet, 
remedium vere divinum exiſtit, Et quidem ſatis mirari vis poſ- 
ſumus, quomodo urgente viſceris aut membti cujuſpiam torturs inſigni, 
E intolerabili cruciatu, pharmacum hoe, incantamenti inſtar, levs- 
men & arahynoiuy ſubitam, imo interdum abſque ſomno, aut ſat 
tem prius quam advenevit, concedit. Porro adbuc magis ſtupendun 
eff, quod done: particule Opiatice opermei, & potentiam ſuan na 
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| ed, who wrote a Book on Purpoſe to ſhew, 


the Arms of the Trees in the 


Boox X. Vegetables peculiarly Uſeful. 427 
World over: And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 
growing more plentifully there than elſewhere (4b); 


or elſe to obviate ſome Inconvenience there, or to 


| ſupply ſome conſtant Neceſſity, or Occaſion, not 


poſlible, or at leaſt not eaſy, to be ſupplied any 
other Way (cc). It is, for Inſtance, an admira- 
- ble 


cam exerere continuant, imd etiam aliquamdiu poſtquam ſomnus 
fnitur, ſumma aleviatio, & indolentia in parte affect. d per ſiſti. 
Willis, Phar. rat. Par. 1. 8. 7. cap. I. ſect. 15. 

(3b) Tales Plantar um ſpecies in quacunqus regione a Deo creantur 
quales hominibus & animalibus ibidem natis maxim# conveniunt ; 
imd ex plantarum naſcentium ſrequentid ſe fere animadvertere poſſe 
quibus morbis [ endemiis] qualibet regio ſubjecta ſit, ſcribit Solenan- 


| der. Sic apud Danos, Friſios, Hollandos, quibus, Scorbutus frequens, 


Cochlearia copiose provenit, Ray. H. Pl. lib, 16. cap. 3. 
To this may be added, Elſner's Obſervations concerning 
the Virtues of divers Things in his Obſervations de Vincetozice 


Scrophularum remedio. F. Germ. T. 1. Obſ. 57. 


Fobn Benorovinus, a Phyſictan of Dort, may be here conſult- 

That every Coun- 
try hath every Thing ſerving to its Occaſions, and particu- 
lar Remedies afforded to all the Diſtempers it is ſubject 
unto, See Bener. Auragresa. Batav, ſius Introd, ad Medic, 
mndigenam, 

(cc) The Deſcription Dr. Shane gives of the Wild-Pine js, 
That its Leaves are chanelled, fit to catch and convey Water 
down into their Reſervatories ; that theſe Reſervatories are 
{o made, as to hold much Water, and cloſe at Top when 
full, to hinder its Evaporation ; that theſe Plants grow on 

Woods every where [in thoſe 
Parts] as alſo on the Barks of their Trunks. And one Con- 
trivance of Nature in this Vegetable, (he faith,) is vey ad- 
mirable. The Seed hath long and many Threads of Tonten- 
tum, not only that it may be carried every where by the 
Wind — but alſo, that it may by thoſe Threads, when dri- 


ven through the Boughs be held faſt, and ſtick to the Arms, 


and extant Parts of the Barks of Trees. So ſoon as it Sprouts 
or Germinates, although it be on the under Part of a 1 
its Leaves and Stalh riſe Per pendicular, or ftrait up, 
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428 Vegetables peculiarly Uſeful. Book X 
ble Proviſion made for ſome Countties ſubje to 
Drought, that when the Waters every whert 
fail, there are Vegetables which contain not only 
Moiſture enough to ſupply their own Vegetation 
and Wants, but afford Drink alſo both to Man and 
other Creatures, in their great Extremities (ad); 

3100 © 7 . and 


becauſe if it had any other Poſition, the Ciſtern (before. 
mentioned, by which it is chiefly nouriſhed——) made af 
the hollow Leaves, could not hold Water, which is neceſſary 
for the Nouriſhment and Life of the Plant. -In Scarcity 
of Water, this Reſervatory is neceſſary and ſufficient, not on- 
ly for the Plant it ſelf, but likewiſe is very uſeful to Men, 
Birds, and all Sorts of Inſecte, whither they come in.Troops, 
and ſeldom go away without Reireſhment. Id. ib. p. if 
and Phil, Tranſ. No. 251, where a Figure is of this notable 
Plant, as alſo in Lowthery's Abridg. Vol. 2. 5. 669. 

The Wild-Pine, ſo called, &c. hath Leaves that will hold: 
Pint and a half, or Quart of Rain-Water ; and this Water te- 
freſhes the Leaves, and nouriſhes the Root, When we find 
theſe Pines, we tick our Knives into the Leaves, juſt above 
the Root, and that lets out the Water, which we catch in our 
Hats, as I have done many Times to my great Relief. Dan- 
pier's Voy, to Campeachy, c. 2. p. 56. 

(ad) Navarette tells us of a Tree called the Bejuco, which 
twines about other 'Trees, with its End hanging downwards; 
and that Travellerscut the Nib off it, and preſently a Spout 
of Water runs out from it, as clear as Cryſtal, enough, and 
ro ſpare, for fix or eight Men, I drank, (faith he,) to my 
Satisfaction of it, found it cool and ſweet, and would drin 
it as often as I ſound it in my Way. It is a Juice and natural 
Water. It is the common Relief of the Herdſmen on the 
Mountains; when they are Thirſty, they lay hold on the B-. 
juco, and drink their fill. Collect. of Voy, and Trav, Vol, 1, in the 
Suppl. to Navarette's Account of China, p. 355. 

The Waterwith of Famaica hath the ſame Uſes, concerning 
which, my before-commended Friend, Dr. Sloane, favoured 
me with this Account from his Original Papers: This Vine grou- 
ing on dry Hills, in the Woods, where no Water is to be met with, its 
Trunk, if cut into Pieces teve or three Yards long, and beld by either 
End to the Mouth, affords fo yletitifully a limpid, innocent, and re- 
freſhing Water, or Sap, as gives new Life to the droughty Traveller 
er Hunter. Whence this is very much celebrated by all the EY 
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Boox X. Vegetables peculiarly Uſeful. 429 
and a great deal more might be inſtanced in of a 
like Nature, and 'Things that bear ſuch plain Im- 
preſſes of the Divine Wiſdom and Care, that they 
manifeſt the Super-intendence of the Infinite Cre- 
ator, | 

Thus J have given a Sketch of another Branch 
of the Creation, which (although one of the mean- 
eſt, yet) if it was accurately viewed, would abun- 
dantly manifeſt it ſelf to be the Work of GOD. 
But becauſe I have been ſo long upon the other 
Parts, although leſs than they deſerve, I muſt 
therefore content my ſelf with thoſe general Hints 
I have given; which may however ſerve as Speci- 
mens of what might have been more largely ſaid 


about this inferiour Part of the animated Creation. 


As to the Inanimate Part, ſuch as Stones, Mi- 
nerals, Earth, and ſuch-like, that which I have al- 
ready ſaid in the Beginning ſhall ſuffice. __ 


of theſe Iſlands, as an immediate Gift of Providence to their diftreſ- 
ſed Condition. 7 

To this we may add what Mr. Ray takes Notice of con- 
cerning the Birch-Tree, In initiis Veris antequam folia prodjere, 
wulnerats dulcem ſuccum copiose effundit, quem ſiti preſſi Paſtores in 


Huis ſeponumero potare ſolent. Nos etiam non ſemel es liquore r2cre-. 


ati ſumut, cum berbarum gratia vaſtas peragravims ſyloas, inquit 
Tragns, Rail Cat, P lant. Circa. Cantab. in Betula. * 


e 
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TAVING.; in the 8 BOOKS carried 

ud Suryey as far as I care at preſent to 

my ſelf, all that remaineth, is to 

draw { ſome —_— from the foregoing Scene of 

the Great Creator's Works, and ſo conclude this 
Part of my intended Work. — oof 


BL Wo E, E E. G. — 


HA P. I. 
That G od's Works are Great aud E xcellent..- 


| | = firſt Inference I hall make, ſhall be by 
of Confirmation of the Text, That 2h? 

Works if the Lord are great (a). And this is 
neceſſary to be obſerved, not againſt the Atheiſt 
only, but all other carcleſs, incurious Obſervers 1 
Gods 


WC Equidem ne laudare qu quidem ſatis — merits poſſum ejus Sr 
entiam ac Potentiam, qui animalia fabricatus eſt. Nam ejuſmodi 
opera non Laudibus mods, verum etiam Hymnis ſunt mæjora, qu4 
prinſquam inſpexiſſemus, feri non poſſe perſuaſum babeamus, conſpicats 


verd, falſes os opinions {ui erimus. Galen, de UL. Part. | 
eh, fall yy pin Ft Part 
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| quired after, and curiouſly, and diligently pry 
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God's Works. Many of our uſeful Labours, and 
ſome of our beſt modern Books ſhall be condemn- 
ed with only this Note of Reproach, That they 
are about trivial Matters (5), when in Truth they 
are ingenious and noble Diſcoveries of the Works 
of GOD. And how often. will many own the 
World in General to be a Manifeſtation of the In- 
finite Creator, but look upon the ſeyeral Parts 
thereof as o and Trifles, ſcarce deſerving 
their Regard ? But in the foregoing;(T may call it) 
tranſient View I have given of this lower, and 
moſt {lighted Part of the Creation, I have, I hope, 
abundantly made out, that all the Works of the 
LORD, from the moſt regarded, admired, and 
praiſed, to the meaneſt and moſt lighted, are Great 


| and Glorious Works, incomparably contrived, and 


as admirably made, fitted up, and placed in the 
World. So far then are any of the Works of the 
LORD, (even thoſe eſteemed the meaneſt) from 
deſerving to be diſregarded, or contemned by us 
(, that on the contrary they deſerve (as ſhall be 
ſhewn in the next Chapter) to be ſonght out, en- 


ed into by us; as Lhave ſhewed the Word in t 
Text implies. 1 | 


. 


(b) Non tamen pigere debet Lefores, ea inteHligere, quemadmodum 
ne Naturam quidem piguit ea veipss efficere, Galen. ibid. 1, 1 . fin. 

(c) An igitur eti amſi quemadmodun Natura hæc, & ejuſmodi, ſum- 
ma ratione ac providentia agere potuis, ita & nos imitari aliquando 
poſſemus? Ego vero exiſtimo multis noſtrum ne id quidem poſſe,” neque 


enim artem Naturæ exponunt : Eo enim modo omnino eam admirares- 


| tur, ſin minus, eam altem nom vituperarent, Galen, ibid. 1. 19, 


27 
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That God's Works ought tobe enquired into, and 
thbat ſuch Enquiries are commendable. 


LY 


HE Creator doubtleſs did not beſtow ſo much 
= Curiolity, and exquiſite Workmanſhip and 
Skill upon his Creatures, to be looked upon with 
a careleſs, incurious Eye, eſpecially to have them 
igkted or contemned ; but to be admired by the 


rational Part of the World, to magnify his om 


Power, Wiſdom and Goodneſs throughout all the 


World, and the Ages thereof. And therefore we | 


may look upon it as a great Error, not to. anſwer 
thoſe Ends of the Infinite Creator, but rather to 
oppole and affront them. 'On the contraty, my 
Text commends GOD's Works, not only for be⸗ 
ing Great, .but alſo approves of thoſe curious and 
ingenious Enquirers, that ſeek them out, or pr 
into them. d the more we pry into, and dil- 
cover of them, the Greater and more Glorious we 
find them to be, the more worthy of, and the more 
epreſly to proclaim their Great Creator. 
Commendable then are the Reſearches, which 
many amongſt us have, of late Years, made into 
the Works of Nature, more than hath been done in 
ſome Ages before. And therefore when we arc 
Asked, Cui Bono? To what Purpoſe ſuch Enquiries, 
ſuch Pains, ſuch Expence ? The Anſwer is eaſy, It 
is to anſwer the Ends for which GOD beſtowed ſo 
much At, Wiſdom and Power about them, as 


well 


Aa I 1 


Cnav. II. God's Works are manifeſt. 433 
well as given us Senſes to view and ſurvey them ; 
and an Underſtanding and Curioſity to ſearch into 
them: It is to follow and trace Him, when and 
whither He leads us, that we may ſee and admire 
His Handy- work our ſelves, and ſet it forth to o- 
thers, that they may ſee, admire, and praiſe it al- 
ſo. I ſhall then conclude this Inference with what 
Elihu recommends, Fob xxxvi. 24, 25. Remem- 
ber that thou magnify his Work, which Men 
behold. Every Man may ſee it, Men may be- 
hold it afar off. ; £110 


* * * N N ü X \ / + 
Drees 


nA. It. 
That God's Works are manifeſt to all : hence 
the Unreaſonableneſs of Infidelity. 


TAE concluding Words of the preceding Chap- 
ter ſuggeſts a third Inference, that the Works 

of GOD are ſo viſible to all the World, and with- 
al ſuch manifeſt Indications of the Being, and At- 
tributes of the Infinite Creator, that they plainly 
argue the Vileneſs and Perverſeneſs of the Atheiſt, 
and leave him inexcuſable. For it is a Sign a Man 
is a wiltul, perverſe Atheiſt, that will impute ſo 
Glorious a Work, as the Creation is, to any Thing, 
yea, a mere Nothing (as Chance is) rather than to 
GOD (a). It is a Sign the Man is wilfully blind, 
that 

| (4) Galen having taken Notice of the neat Diſtribution of 
the Nerves to the Muſcles, and other Parts of the Face, cries 
out, Hæc enim fortung ſunt opera! Ceterum tum omnibus [partibus] 
immitti, tantoſque eſſe ſingulos (nerves magnitudine, quanta particulæ 
erat neceſſe ; haud ſcio an hominum 4 * ad Fortunam — 
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that he is under the Power of the Devil, under the 
Government ot Prejudice, Luſt, and Paſſion, not 
right Reaſon, that will not diſcern what every one 
can ſee, what \every Man may behold afar of 
evenithe Exiſtence and Attributes of the CRE AT ok 
from his Works. For as there ts no Speech or 
Language where their Foice is not heard, their 
Line is gone out through all the Earth, ad 
their Words to the End of the: World : So all, 
even the barbatous Nations, that never heard of 
GOD, have from theſe his Works inferred the 
Exiſtence of a Deity, and paid their-Homages to 
ſome Deity, although they have been under great 
Miſtakes in their Notions and Concluſions about 
Him. But however, this ſhews how naturally and 
univerlally all Mankind agree, in deducing their 
Beliet of a God from the Contemplation of his 
Works, or as even Epicurus himſelf, in Tally () 
faith, from a Notion that Nature it ſelf hat 
imprinted upon the Minds of Men. For, ſaith he, 
what Nation is there, or what kind of = 
da s * 


- 
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id reuocare. Alioqui quid tandem erit, quod cum Providentiã & A 
efficitur ? Omnino enim boc ei contrarium eſſo debet, quod Caſu ac For- 
tuito fit; And afterwards, Hee quidem atque ejuſmodi Artis ſci, 
ac Sapientiæ opera eſſe dicemus, ſi modo Fortune tribuenda ſunt qu4 
ſunt contraria ; fietque jam quod in proverbiiim————Flgvi ſurſam fiu- 
ent; era que nullum habent neque ornamentum neque rationen, 
heque modum Artis eſſe; contraria were Fortuna duxerimut, &. 
Galen. ubi ſupra. I. 11. c. 7. 5 I! 

. (6) Primùm eſſe Deos, quod in emnium animis, &. And 2 
little after, Cum enim non inſtituto aliquo, aut more, aut lege fi 
epinio conſtituta, maneatque ad unum omnium firma conſenſio, inteligt 
neceſſe eſt, eſſe Deos, quoniam inſitas eorum vel potins innatas cognifi- 
ones 'babemus, De quo autem omnium Natura conſentit, id verum 


eſſe neceſſe eſt, Eſſe igitur Dees con fitendum ef, Cicer. de Nat. a 
Deor. I. 1. c. 16, 17. . 
| (c) The 
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bat without any Teaching or Inſtructiont, 
have not a kind of Anticipation, or pre-concetu= 
8d Notion of a Deity ? 

An Atheiſt therefore (if ever there was any ſuch) 
may juſtly be'eſteemed a Monſter among Rational 
Beings ; a Thing hard to be met with in the whole 
Tribe of Mankind; an Oppoler of all the World 
(c); a Rebel againſt Human Nature and Reaſon, 
as well as againſt his GOD. LEN 
But aboye all; monſtrous is this, or would be; in 
ſuch as have heard of GOD; who have had the 


Benefit of the clear Goſpel-Revelation. And till 


more monſtrous this would be, in one Born and 
Baptized in the Chriſtian Church, that hath ſtudied 
Nature, and hath pried farther than others into 
God's Works. For ſuch an one (if it be poſſible 
for ſuch to be) to deny the Exiſtence, or any of 
the Attributes of GOD, would be a great Argu- 
ment of the Infinite Inconvenience of thoſe Sins of 
Intemperance, Luſt, and Riot, that have made 
the Man abandon his Reaſon, his Senſes, yea, I 
had almoſt ſaid his very Human Nature (4), to 
engage him thus to deny the Being of GOD. 

So allo it is much the ſame monſtrous Infidelity, 
at leaſt betrays the ſame Atheiſtical Mind, to deny 
GOD's Providence, Cate and Government of the 
World, or (which is a Spawn of the ſame Epi- 

cureau 


— 
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8 The Atheiſt in denying a God, doth, as Plutarch ſaith, 
endeavour immobilia movere, & bellum inferre non tantiù m 
unge tempori, ſed & multis hominibus, gentibus, & familiis, quas 
veligioſus Deorum cultus, quaſi divino furore correptas, tenuit, 1 - 
tar. de Ifde, 

(4) See before, Note (6), 


Ff > e) Galen 


436 Fear and Obedience God's Due. Book XI. 
-curean Principles) to deny Final Cauſes (e) in 
God's Works of Creation; ot with the Profane, 
in Pſal. Ixxiii. 1 1. to ſay, How doth God knovw ? 
And is there Knowltdge in the mo of High ? For 
as the witty and eloquent Salvi an faith (), They 
that affirm nothing is ſeen by GOD, will, in all 
Probability, rat away the Subſtance, as well 
as Sight of God. Hut what ſo great Mad- 
neſs, ſaith he, as that when a Man doth not deny 
GOD to be the Creator of all Things, he ſhould 
deny him to be the Eodernour of them? Or when 
he confeſſeth him to be the Maker, he ſhould ſay, 
COD neglecteth what he hath ſo made? 


(e) Galen having ſubſtantially refuted the Epicurean Princi- 

les of Aſclepiades, by ſhewing his Ignorance in Anatomy and 
Philoſophy, and by demonſtrating all the Cauſes to be exi- 
dently in the Works of Nature, viz. Final, Efficient, —_—_ 
Material, and Formal Cauſes, concludes thus againſt his fortui- 
tous Atoms, ex quibus inte/igi poteſt : Conditorem noſtrum in forman- 
dis particulis unum bunc ſequi ſcopum, nempe ut quod melius eſt eligat, 
Galen. de Uſ. Part. I. 6. c. 13. Wo 

(J) De Gubern, Dei, I. 4. p. 124. meo Libro; alſo J. 7. c. 14. 


r | 
That God's Works ought to excite us to Fear 
and Obedience to God. 

Glnce the Works of the Creation are all of them 
ſomany Demonſtrations of the Infinite Wiſdom 

and Power of God, they may ſerve to us as ſo many 

Arguments exciting us to the conſtant Fear of 

God, and to a ſteady, hearty Obedience to all his 


Laws. And thus we may make theſe Works as 
ſervice- 
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ſerviceable to our ſpiritual Intereſt, as they all are 
to our Life, and temporal Intereſt. For if whenever 
we ſee them, we would conſider that theſe are the 
Works of our Infinite Lord and Maſter, to whom 
we are to be accountable for all our Thoughts, 


Words and Works, and that in theſe we may ſee 


his Infinite Power and Wiſdom; this would check 


us in Sinning, and excite us to ſerve and pleaſe 
Him, whois above all Controul, and who hath our 
Life and whole Happineſs in his Power. After 
this Manner GOD himſelf argues with his own 


fooliſh People, and without Underſtanding, who 


had Eyes, and ſaw not, and had Ears, and 
heard not Jer. v. 21, 22. Fear ye not me? ſaith 
the Lord : will ye not tremble at my Preſence, 
which have placed the Sand for the Bound of 
the Sea, by a perpetual Decree, that it cannot 
paſs it ; and though the Waves thereof toſs them- 


ſelves, yet can they not prevail ; though they 


roar, yet can they not paſs over it ? 

This was an Argument that the moſt ignorant, 
ſtupid Wretches could not but apprehend ; that a 
Being that had fo vaſt and unruly an Element, as 
the Sea, abſolutely at his Command, ought to be 
teared and obeyed ; and that he ought to be conſi- 
dered as the Sovereign Lord of the World, on whom 
the World's Proſperity and Happineſs did wholly 
depend; cer. 24. Neither ſay they intheir Heart, 
let ns now fear the Lord our God, that giveth 
Rain, both the former and the latter in his 
Seaſon : He reſeroeth unto us the appointed 
Weeks of the Harzweſt. 


Ft z CHAP. 


CHAP, V. 


That GO D's Works ought to excite us to 
Thankfulneſs, 


A* the Demonſtrations which GOD hath given 
41 of his Infinite Pozwer and Wiſdom ſhould ex- 
cite us to Fear and Obedience; ſo I ſhall ſhew in 
this Chapter, that the Demonſtrations which hc 
hath given of his Infinite Goodneſs in his Works, 
may excite us to due Thankfulneſs and Praiſe. It 
appears throughout the foregoing Survey, what 
Kindneſs GOD hath ſhewn to his Creatures in pro- 
viding every Thing conducing to their Life, Pro- 
ſperity and Happineſs (a); how they are all con- 
trived and made in the beſt Manner, placed in the 
fitteſt Places of the World for their Habitation and 
Comfort ; accoutred in the beſt Manner, and ac- 
commodated with every, even all the minuteſt 
Things that may miniſter to their Hcalth, . 

nels, 


(a) Si pauca quis tibi don4fſet jugera, accepiſſe te diceres heneficium: 
domenſa terrarum late patentium ſpatia negas eſſe beneficium ? & pe. 
cuniam tibi aliquis donaverit beneficium vocabis tot metalla dl. 
fodit, tot flumina emiſit in ara, ſuper que decurrunt ſola aurum te- 
bentla e argenti, avis, ferri immane pondus omnibus locis obrutun, cu- 
Jus inveſtigands tibi facultatem dedit,—negas te accepiſſe beneficium? 
Si domus tibi donetwr, in qua marmoris aliquid reſplendeat, & c. Nun 
aedioere munus vocabis ? Ingens tibi domicilium, ſine ullo incendii, aul 
ruinæ metu ſtruxit, in que vides non tenues cruſtas——-ſed integras la- 
Pidis pretiofiſſimi moles, &c. negas te num munus accepiſſe? Es cum 
iſta que babes magno æſtimes, quod eſt ingrati hominis, nulli debere ie 
judicas? Unde tibi iſtum quem trahis ſpiritum ? Unde iſtam, per quam 
ductus vitæ tuæ diſponis atque ordinas, lucen? Sc. Senec. de Be- 


ef, 1, * * - 
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_ nels, Office 


Occaſions, and Buſineſs in the World. 
Upon which Account, Thankfulneſs and Praiſe . 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the P/almiſt calleth upon all the Creatures to 
praiſe God, in Pſalm cxlviii. Praiſe him all his 
Angels, Praiſe him all his Hoſts ; Sun, Moon, 
Stars of Light, Heavens of Heavens, and Wa- 
ters above the Heavens. The Reaſon given for 
which is, cer. 5, 6. For he commanded, and they 
were created; he hath alſo eftabliſhed them for 
ever. and ever ; he hath made a Decree which | 
they ſhall not. paſs. And not theſe Celeſtials a- T 
lone, but the Creatures of the Earth and Waters | 
too, even the Meteors, Fire and Hail, Snow and 
Vapours, flormy Winds fulfilling his Word. 
Yea, the very Mountains and Hills, Trees, 
Beaſts, and all Cattle, creeping Things, and 
Hlying Foww]. But in a particular Manner, all the 
Ranks and Orders, all the Ages and Sexes of Man- 
kind are charged with this Duty; Let them praiſe 
the Name of the Lord, for his Name alone is 
excellent ; his Glory is above the Earth and 
s Heavens, ver. 13. 
And great Reaſon there is we ſhould be excited 


to true and unfeigned Thankfulneſs and Praiſe (5) 
to 


(6) Tempeſtivum tibi jam fuerit qui in hiſce libris verſaris confide- 
rare, inutram Familiam recipi malis, Platonicamne ac Hippo- 
craticam, & aliorum virorum, qui Nature opera mirantur; an eorum 
qui ea inſectantur, quod non per Pedes natura conſtituit effluere Excre- 
menta, Of which having told a Story of an Acquaintance of 
his that blamed Nature on this Account, he then goes on, 
At vero ſi de hujuſmodi pecudibus plura verba fecero, melioris mentis 
bomines merits mibi forte ſuccenſeant, dioantque me polluere ſacrum 
ſermonem, quem eco CONDITORIS noſtri verum Hymnum com- 
fono, exiſtirzoque in eo veram eſſe pietatem. 1 ſi xoverim ip/* 

f 4 primas, 
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to this our Great Benefactor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any Re- 

ard to the reſt of the Creatures, which ſome have 
feld were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, and curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our State, 
and we fhall find, that among the whole Race of 
Beings, Man hath eſpecial Reaſon to magnify the 
Creator's Goodneſs, and with ſuitable ardent Af- 
fections to be thankful unto him. 
primus, deinde & aliis expoſuerim, quenam fit ipſius Sapientia, que 
Virtus, que Bonitas, Quod enim cultu conveniente exornaverit omnia, 
nullique bona inviderit, id perfectiſſimæ Bonitatis ſpecimen eſſe ſtatus; 
& bac quidem ratione ejus Bonitas Hymnis nobis eſt celebranda. Ho: 
autem omne inveniſſe quo pacto omnia potiſſimum adornarentur, ſummæ 


vga 8 5 3 omnia, que voluit, Virtutis eft invite, 
en. de Uſ. J. 3. c. 10. 
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CHAP. VI. 


That we ought to pay God all due Homage, and 
Worſhip, particularly that of the Lord's Day. 


OR a Concluſion of theſe Lectures, the laſt 
Thing I ſhall infer, from the foregoing Demon- 
ſtration of the Being and Attributes of GOD, ſhall 
be, that we ought to pay GOD all that Homage 
and Worſhip which his Right of Creation and 
Dominion entitle him unto, and his Great Mercies 
call for from us. And foraſmuch as the Creator 
appointed, from the very Creation, one > in 
even 
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ſeven to his Service, it will not therefore be im- 
proper to ſay ſomething upon that Subject: And if 
I inſiſt ſomewhat particularly and largely thereon, 
the Congruity thereof to the Deſign of theſe Lec- 


# tures, and the foregoing Demonſtration, together 


with the too great Inadvertency about, and Ne- 


glect of this Ancient, Univerſal, and moſt Reaſon- 


able and Neceſſary Duty, will, I hope, plead my 


Excuſe, But that I may ſay no more than is ne- 
ceſſary on this Point, I ſhall confine my ſelf to 
two Things; the Time God hath taken, and the 
Buſineſ then to be performed. 

I. The Time is one Day in ſeven, and one of 
the Ancienteſt Appointments it is which GOD 
gave to the World. For as ſoon as GOD had 
tiniſhed his fix Days Works of Creation, it is ſaid, 
Gen. ii. 2, 3. He reſted on the ſeventh Day from 
all his Work which he had made. And GOD 
bleſſed the ſeventh Day, and ſanttified it, be- 
cauſe that in it he had reſted from all bir 
I/ork. This Sanctification (a), and Bleſſing the 


Seventh Day, was ſetting it apart, as a Day of 


Diſtinction from the reſt of the Week- Days, and 
appropriating it to Holy Uſes and Purpoſes, name- 
ly, the Commemoration of that Great Work of 
the Creation, and paying Homage and Worſhip 
to that Infinite Being, who was the Effector of it. 
This Day, thus conſecrated from the Beginning, 
for the Celebration of the v «ious y4riowr the 
Ilorld's Birth-Day, as Philo calls it, was pro- 
(a) Vp Uſitus divinis accommodavit, a communi & profang 
uſu ſegregazit, in uſum ſacrum ad cultum Dei deftinavit, Kirch. 
Concord. p. 1336. Deſtinari ad aliquid, Sacrari, &c. Buxtort. 


in Verbo. 
bably 
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bably in ſome Meaſure forgotten in the following 
wicked Ages, which God complains of, Gen. vi. 5. 
and ſo after the Flood likewiſe. But aſter the 
Return out of Agypr, when GOD ſettled the 
Fewiſh Polity, he was pleaſed to renew this Day, 
and to eſtabliſh it for a perpetual ſtanding Law. 
And accordingly it was obſerved down to our 
Bleſſed - Saviour's. Time, countenanced, and 
ſtrictly obſerved by our Great LORD and Maſter 
himſelt, and his Apoſtles and Diſciples in, and 
after. his Time; and although tor good Reaſon; 
the Day was changed by them, yet a Seventh Day 
hath been conſtantly obſerved in all Ages of Chri- 
ſtianity, down to our preſent 'Time. {14 

Thus we have a Day appointed by GOD him- 
ſelf, and obſerved throughout all Ages, except 
ſome few perhaps, which deſerve not to be brought 
mto Example, 

And a wiſe Deſignation of 'Time this is, well 
becoming the Divine Care and Precaution ; ſerving 
for the recruiting our Bodies, and diſpatching our 
Affairs, and at the ſame Time to kecp up a Spiti- 
tual 'Temper of Mind. For by allowing fix Days 
to Labour, the Poor hath Time to earn his Bread, 
the Man of Buſineſs Time to diſpatch his Affairs, 
and every Man Time for the Work of his reſpec- 
tive Calling. But had there been more, or all cur 
Time allotted to Labour and Buſineſs, and none to 
reſt and recruit, our Bodies and Spirits would have 
been too much fatigued and waſted, and our Minds 
have been too long engaged about worldly Matters, 
ſo as to have forgotten Divine Things. But the In- 
finitely Wiſe Ruler of the World, having taken the 
Seventh Part of our Time to his own Service, hath 

Pre- 
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revented thele Inconveniencies ; hath given a Re- 
| E to our ſelves; and Eaſe and Refreſhment 
to our wearied Beaſts, to poor 45 ace Slaves, and 
ſuch as are under the Bondage of Avaritious, Cruel 
Maſters. And this is one Reaſon Moſes 75 of 
the Reſervation and Reſt on the Seventh Day, 
Deut. v. 13, 14, 15. Sie Days ſhalt thou la- 
bour, and do all thy Work ; but the Seventh is 
the Sabbath of the LORD thy GOD ; in it 
thou ſhalt not do a Work, thou, nor thy Chil- 
dren, Servants, Cattel, or Stranger, that thy Man- 
Servant and Maid-Servant may reſt as well as 
thou. And remember, that thou waſt a Ser- 
cant, &c. therefore the LORD thy GOD com- 
& manded thee to keep the Sabbath Day. That 
| carnal, greedy People, fo bent upon Gain, with- 
out ſuch a Precept, would have ſcarce favoured 
their own Bodies, much leſs have had Mercy upon | 
their poor Bondſmen and Beaſts ; but by this Wiſe | 
Proviſion, this great Burden was taken off. But | 
on the other Hand, as a longer Liberty would too = 
much have robbed the Maſter's Time, and bred 
# Tdleneſs, ſo by this Wiſe Proviſion, of only one 
© Day of Reſt, to ſix of Labour, that Inconve- 
nience was allo prevented. 


| Thus the Wiſe Governour of the World, hath ta- 
| Ken Care for the Diſpatch of Buſineſs. But then as 
too long Engagement about worldly Matters, would 
take off Mens Minds from God and Divine Mat- 
ters; ſo by this Reſervation of every Seventh Day, 
that great Inconvenience is prevented alſo; all be- 
ing then bound to Worſhip their Great Lord and 
| Maſter, to pay their Homages, and Acknowledg- 
ments to their infinitely kind Bene factor; and 

7 Word, 


Word, to exerciſe themſelves in Divine, Religious 
Buſineſs, and ſo keep up that ſpiritual Temper of 
Mind, that a perpetual, or too long Application to 
the World would af 3 

This, as it was a good Reaſon for the Order of 
a Sabbath to the Fezws ; ſo is as good a Reaſon 
for our Saviour's Continuance of the like Time in 
the Chriſtian Church. 

And a Law this is, become the Infinitely Wiſe 
Creator and Conſervator of the World; a Law, not 
only of great Uſe to the Perpetuating the Remem- 
brance of thoſe greateſt of God's Mercics then 
commemorated, but alſo exactly adapted to the 
Life, Occaſions, and State of Man; of Man living 
in this, and a-kin to another World : A Law well 
calculated to the Diſpatch of our Affairs, without 
hurting our Bodies or Minds. And fince the Law 
is ſo wiſe and good, we have great Reaſon then to 
practiſe carefully the Duties incumbent upon us ; 
which will fall under the Conſideration of the 

II. Thing I propoſed, the Buf;neſs of the Day, 
which God hath reſerved to himſelf, And there 
are two 'Things enjoyned in the Commandment, 
a Ceſſation from Labour and worldly Buſineſs ; 
and that we remember to keep the Day Holy. 

1. There muſt be a Ceſſation from worldly Bu- 

ſineſs, or a Reſt from Labour, as the Word Sab- 
bath (S) ſignifies. Six Days thou ſhalt do all 
thy Work, But the Seventh is the Sabbath of the 
Lord thy GOD not thy Day but his] in which 
neither thou, nor any belonging to thee, ſhall do 
any Work. In which Injunction it is obſervable, 


— 


— __ 


2 


O Naw ca-, Beguies 


how 


44% Lird'sDaymuſt be rememberd. Bool. 


Fo rr — 


r AT HO nt Lo OY 26 ws 2 


Cu. IV. Lord's Day muſt be remember d. 445 


how expreſs and particular this Commandment is, 
more than others, in ordering all Sorts of Perſons 
to ceaſe from Work. | 

2. We muſt remember to keep the Day Holy. 
Which Remembrance is another 'Thing alſo in 
this, more than in the other Commandments, and 
implies, * IO | 7 
1, That there is great Danger of our forgetting, 
neglecting, or being hindred from keeping the Day 
Holy, either by the Infirmity and Carnality of our 
own Nature, or from the Avocations of the 


World. 


2dly, That the aching it Holy, is a Duty of 
more than ordinary Conſequence and Neceſſity. 
And of greateſt Conſequence this is, 96 

Firſt, To perpetuate the Remembrance of thoſe 


grand Works of GOD commemorated on that 


Day; in the firſt Agesof the World, the Creation ; 
in the middle Ages, the Creation and Delivery 
from Agypt; and under Chriſtianity, the Crea- 
tion and Redemption by Chriſt. Which Mercies, 
without ſuch frequent Occaſions, would be ready 
to be forgotten, or diſregarded, in ſo long a Tract 
of Time, as the World hath already ſtood, and 
may, by God's Mercy {till ſtand. 

Secondly, To keep up a Spiritual 'Temper of 
Mind, by thoſe frequent weekly Exerciſes of Re- 
ligion, as hath been already mention'd. 

Thirdly, To procure GOD's Bleſſing upon the 
Labours and Buſineſs of our ſix Days, which we can 
never expect ſhould be proſperous, if we are negli- 
gent of GOD's Time. For how can we expect 
GOD's Bleſſing upon a Week fo ill begun, with 
a Neglect, or Abuſe of GOD's firſt Day? And 


there- 


446 Lord's Day how to be eelebjated, B. XI 
therefore if we become unproſperous in the World, 
it Loſſes, Troubles, or Dangers befall us, let us re. 
flect how we have ſpent the Lord's Day; whe. 
ther we have not wholly neglected it, or abuſed it 
in Riot, or made it a Day for taking Journeys, tor 
more private Buſineſs, and leſs ſcandalous Labour 
as the Cuſtom of too many is. 
Thus having ſhewn what Reaſon there is to t. 
member to keep Holy the Day dedicated to GOD, 
Iſhall conſider how we are to kcep it Holy, and 
ſo conclude. Now the Way to keep it Holy, is 
not by bare reſting from Work; for that, as a Fa- 

ther Kitt £ Sabbarum Boum & Afmorum, 1 
Sabbath of Beaſts But Holy Acts are the pro- 
per Buſineſs for an Holy Day, celebrated by Ra 
tional Beings. Among all which, the grand, prin- 
cipal, and moſt univerſally practis d, is the Pub. 
tick Worſhip of GOD, the aſſembling at the 
Publick Place of his Worſhip, to pay (with our 
Fellow-Creatures) our Homages, Thanks, and 
Praiſes to the Infinite Creator and Redeemer of 
the World. 'This as it is the moſt reaſonable Ser- 
vice, and proper Buſineſs for this Day, ſo is what 
hath been the Practice of all Ages. It was as carly 
as Cain and Abels Days, Cen. iv. 3. what was 
practis d by Religious Perſons in the following 
Ages, till the giving of the Law ; and at the giving 
of That, God was pleas'd to order Places, and 
his particular Worſhip, as well as the Sevent! 
Day. The Tabernacle and Temple were ap- 
pointed by God's expreſs Command]; beſides 
which, there were Synagogues all over the Na- 
tion; {o that in our Saviour's Time, a * great 
| | OWN, 
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Cn. VI. Publick Worſhip not indifferent. 447 
Town, or Village, had one, or more in it, and Fe- 
ruſalem 460, or more (g)). 
The Worſhip of theſe: Places, our Bleſſed SA- 
VIOUR was a conſtant and diligent Frequenter 
of. It is ſaid, He went about all the Cities and 
Villages, Teaching in their. Synagogues, and 
' Preaching, and Healing, &c. Mat. ix. 35. 
And St. =O reporteth it as his conſtant Cuſtom | 
or Practice, Laike iv. 16. And as his Cuftom | 
| epas, he went into the Synagogue on the Sab- | 
bath-Day. * 903 
Having thus mention'd the Practice of Cyxrsr, j 
it-is not neceſſary I ſhould ſay much of the Practice 
of his Apoſtles, and the following purer Ages of 
S# Chriſtianity, who, in ſhort, as their Duty was, di- 
S ligently follow'd their Great Maſter's Example. 
| The did not think it enough to read and pray, 
and praiſe God at Home, but made Cynſcience 
F appearing in the Publick Aſſemblies, from 
which nothing but Sickneſs and abſolute Ne- 
# cefſity did detain them; and if Sick, or in Pri- 
S ſon, or under Baniſhment, nothing troubled them 
more, than that they could not come to Church, 
and join their Devotions to the Common Servi- 
| ces. Tf Perſecution at any Time forc'd them 
0 keep a little Cloſe ; yet no ſooner was there 
| the leaſt Mitigation, but they preſently return- 
ed to their open Duty, and publickly met all 
together. No trivial Pretences, no light Fx- 
cuſes were then admitted for any ones Abſence 
from the Congregation, but according to the 
Merit of the Cauſe, ſevere Cenſures were paſs'd 


(e) See Ligbeſot's Works, Vol. 2. p. 35, and 646, 
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upon them, &c. to expreſs it in the Words of one 
of our beſt Antiquaries ( ). 
The Publick Worſhip of GOD then, is not 1 
Matter of Indifference, which Men have in their 
own Power to do, or omit as they pleaſe; neither 
1s it enough to read, pray, or praiſe God at Home, 
(unleſs ſome inevitable Neceſſity hindereth ;) be- 
cauſe the appearing in GOD's Houſe, on His Day, 
is an Act of Homage and Fealty, due to the Cx. 
ATOR, a Right of Sovereignty we pay him. And 
the with-holding thoſe Rights and Dues from 
GOD, is a kind of rejecting GOD, a difowning 
his Sovercignty, and a with-drawing our Obedi- 
ence and Service. And this was the very Reaſon 
why the Profanation of the Sabbath was puniſh'd 
with Death among the Fezws, the Sabbath being a 
Sign, or Badge of the GOD they own'd and wor- 
ſhipp'd (e). Thus Exod. xxxi. 13. My A* 
. © bath 


— TY — 


(d) Dr. Cave's Primitive Chriftiazity, Par. 1. cap. 7. 

(e) At this Day it is cuſtomary for Scrvants to wear the 
Livery of their Maſters, and others to bear Badges of their 
Order, Profeſſion, Servility, &. So in former Ages, and 
divers Countries, it was uſual to bear Badges, Marks and 
Signs on divers Occaſions. In Ezek. ix. 4. A Mark wa tot! 
ſet on the Forehead of thoſe that lamented the Abominations of the City, 
The like was to be done upon them in Rev. vii. 3. and ix. 

4. So the Worſhipperg of he Beaſt, Rev. xiii. 16, were to 


receive a xdexyue, A Mark in their right Hand, on their Fort- 


beads, "Thoſe Yyaegyhale, =0 Jes Badges, &c. were very 
common, Soldiers and Slaves bear them in their Arms or 
Foreheads ; ſuch as were matriculated in the Heterie, ot 


Companies, bear the Badge or Mark of their Company ; 
and whoever lifted himſelf into the Society of any of the 
ſeveral Gods, received a yaggyne, or a Mark in his Body, 
(commonly made with red-hot Needles, or ſome — 


the Fleſh,) of the God he had liſted himſelf under. : 
| after 
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Cu. VI. Profauation of the Sabbath,&C. 449 
baths ye ſhall keep ; for it is a SIGN between 
me and you, t hroug hout your Generations ; that 
ye may know that I am the LORD), that 
doth ſanftify you; or as the Original may be ren- 
der'd, A Sign to acknowleage; that I Jehovah 
am your Sancti fer, or your G : For as our, 
learned Mede obſerves, To be the Sancti fer of 
a People; and to be their God, is all one. So 
likewiſe very expreſly m Ezek. xx. 20. Hallow 
my Sabbaths, and they ſhall be a Sign between 
me and you, that ye may know that I am the 
| LORD your GOD; or rather as before, to ac- 
knowledge that I FEHOV AH am your 
GOD. 5 | 

The Sabbath being thus a Sign, a Mark, or 
Badge; to acknowledge God to be their God, it 
follows, that a Negle& of Contempt of that 
Day, redounded to GOD ; to light that, was | 
ſlighting God; to profane that, was to affront | 
8 God ; for the Puniſhment of which, What more 
equitable Penalty than Death? And although un- 
der Chriſtianity, the Puniſhment is not made Ca- 
pital, yet have we no leſs Reaſon for the ſtrict 


© after Chriſtianity was planted, the Chriftians had alſo their 
© Sign of the Croſs, And not only Marks in their Fleſh, Badges 
on their Cloaths, &c. were uſual; but alſo the Dedication of 
Days to their imaginary Deities. Not to ſpeak of their Fe- 
ſtivals, c. the Days of the Week were all dedicated toſoms 
Jof their Deities. Among the Romans, Sunday and Monday, 
to the Sun and Moon ; Tueſday to Mars ; Wedneſday to Mer- 
ar, &c. So our Saxon Anceſtors did the fame; Sunday and 
7 — (as the Romans did, ) to the Sun and An; Tueſday 
to Tuyſco ; Wedneſday to Haun; Thurſday to Thor ; Friday 
to Friga; and Saturday to Seater: An Account of which Dei- 
ties, with the Figures under which they were worſhipp'd, 
may be met with in our learned Verſtegan, Chap. 3. p. GSS. 
N G = Obs 
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450 Neceſſity of Public M arſbip. Boox N 
Obſervance of this Holy Day, than the Jeet, bus 
rather greater Reaſons. For the GOD we wow 
ſhip, is the ſame: It after Six Days Labour, Hy 
was, by the Seventh, own'd to be GOD, the 
Creator; no leſs is He by our Chriſtian Lord; 
Day : If by the Celebration of the Sabbath, the 
Remembrance of their Deliverance from the 4 
yptian Bondage was kept up, and GOD a 
owledged to be the Effector thereot; we C 
ſtians have a greater Deliverance, we own ou 
Deliverance from Sin and Satan, wrought by 
greater Redeemer than Moſes, even the Blefal 
Jesvs, whoſe Reſurrection, and the Completig 
of our Redemption thereby, was perform'd on tl 
Chriſtian Lord's- Day. IMA 
And now to ſum up, and conclude theſe Ink 
rences, and ſo put an End to this Part of my Sur 
vey: Since it appears, that the Works of the Lox 
are ſo Great, ſo Wiſely Contriv'd, ſo Accurate 
Made, as to deſerve to be enquir'd into; fine 
they are alſo ſo manifeſt Demonſtrations of ti 
Creator's Being and Attributes, that all the Wor 
is ſenſible thereof, to the Great Reproach of 4 
theiſm : What remaineth ꝰ But that we fear at 
obey ſo Great and 'Tremendous a Being; that 
be truly thankful for, and magnifie and praiſe ! 
Infinite Mercy, manifeſted to us in his Worth 
And foraſmuch as He hath appointed a Day 
Purpoſe, from the Beginning, for theſe Service 
that we may weekly meet together, commend 
rate and celebrate the Great Work of Creation 
that we may pay our Acts of Devotion, Worlhif 
Homage and Fealty to Him; and ſince this 1s: 
Wiſe and Excellent Diſtribution: of our = 
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What ſhould we do, but conſcientiouſly and faiths 
fully pay GOD theſe his Rights and Dues ? And 
as carefully and diligently manage GOD's Time 
and Diſcharge his Buſineſs then, as we do our own 
upon our ſix Days; particularly that with the 
pious Pſalmiſt, We loce the Habitation of God's 
Houſe, and the Place where his Honour dwel- 
leth; and therefore take up his good Reſolution 
in P/al. ver. 7. with which I ſhall conclude ; Bu 
as for me, I will come into thine Houſe in the 
Multitude of thy Mercy, and in thy Fear will 
T worſhip towards thy holy Temple. 

Now to the fame Infinite GOD, the Omnipo- 
tent Creator and Preſerver of the World, the moſt 
Gracious Redeemer, Sanctifier, and Inſpirer of 
Mankind, be all Honour, Praiſe and Thanks, now 
and ever. Amen. 
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(NENECA4's Merals by way of Abſtract. 
S To which is added, a Diſcourſe under the 
C Title of an After-Thoughr. By Sir Roger 

,: L'Eftrauge, Knt. The Fourteenth Edition. 

A Collection of ſeveral Statutes and Clauſes of 
Acts made and paſled in this Kingdom, and in 

. Great-Britain, relating to His Majeſty's Re- 
venue of Ireland. Publiſhed by Villiam Ed- 
gar, late Examinator of the Cuſtoms, and by 
Order of the Chief Commiſſioners and Gover- 
nours of His Majeſty's Revenue of Ireland. 

The Gentleman Iaſtructed in the Conduct of 2 

Virtuous and Happy Life. To which is added 
2 Word to the Ladies. The Ninth Edition. 
Law Ouibbles, or a Treatiſe of the Evaſions, 
Tricks, Turns and Quibbles commonly uſed in 
the Profeſſion of the Law, to the Prejudice of 
Clients and Others. 
Miſcellanies in Proſe and Verſe, commonly cal- 
led Swift's Miſcellanies. 

Human Prudence : or, the Art by which a Man 
may Raiſe Himſelf and his Fortune to Gran- 
deur. In Two Parts. The Second Part, Treat- 
ing of Promiſes and Performances. Of Large 
Acquaintance. Of Pleaſure, its Uſe and End. 
Of Virtue, how it may be taught. Of Gifts 
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and their Power over Men Ot the Deficiency 
of Reaſon, Of Curiokty in Know] Ge. 
Corrected and very much Enlarged, The 
F Twelfth Edition. * ne a 
The Relatice Duties of Parents and Children, 
3 Husbands and Wives, Maſters and Servavts ; 
Conſider'd in Sixteen Practical Diſcourſes: 
With Three Sermons upon the Caſe of Self- 
Murt her. By William #leetwood, D. D. 
(Cate Lord Biſhop of E LY.) The Third 
| 3 Edition, Neceſſary for all Families. 
¶ Spiritual Directions, ſhewing in Brief and Plain 
Terms, what is the Duty of a Chriſtian in Ge- 
neral : And how in Particular, the Great Duties 
of Prayer, Receiving the Lord's Supper, Ob- 
ſerving the Lord's Day, and Reading the 
Holy Scriptures, are to be gone about in due 
Manner. And likewiſe under Each Head is 
ſhewed the Neceſſity of Following theſe Direc- 
tions, by ſome Serious Arguments and Exhor- 
tations, The Second Edition, Reviſed, and Eg=- 
larged, with an Account of the Spirit's Opera- 
tion in Belie vers. 
The Morals of Epictetus made Engliſh in à 
I ͤPoetical Paraphraſe, by Ellis Walker, A. M. 
A Dialogue between a Popiſh Prieſt and an Eu- 
3 glih Proteſtaut. Wherein the Principal Points 
and Arguments of Both Religions are truly 
$ Propoſed, and fully Examined. By Matthew 
Pool, Author of the Annotations on the Bible, 
The Whole Duty of Man. | 
The Common-Prayer-Book, the Beſt Companion 
in the Houſe and Cloſet as well as in the Tem- 
ple. To which is added the Bible, the Beſs 
New-Tears-Gift, By Fer, Taylor, D. D. 
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Offcinm Enchariftienm. A Preparatory Ser- 

vice to a Deyout and Worthy Reception of the 

+ Lord's Supper. To which is added Prayers 
for every Day in the Week, 

Archbiſhop Ti//orſon's Excellent Diſcourſe againſt 
Tranſubſtantiation.© = © 

The Chriſtian Monitor, Containing an Earneſt 

Exhortation to an Holy Life, With ſome Di- 

rections in order thereto —  —- 

Mr. Bonuell's Lite and Character. 

Eaerard's Gauging, accommodated to the Ji 
Gallon. GT EO INI 5 

New Teſtament, Large 12. 

Week's Preparation, 2 Parts, or Firſt Part ſingle. 

The Church Catechiſm Explain'd by apt Texts 

of Scripture, recommended by his Grace NAR- 
cis sus, late Lord Arch-Biſhop of Dablin 

Counteſs of Moreton's Daily Devotions; 

Devout Soul's Daily Exerciſe. 

Devout Companion, 

Garvretſon's Engliſh Exerciſes. 

Hooll's Terminations. 

HN DRI Cæſaris Auguſti Liberti Fabularum 
ZElopiarum Libri V. Rublii. Syri Sententiæ ex 
ejus Mimis collectæ multo locupletiores. L- 
trumque recenſuit, & Notas adjecit Samuel 
Hoadly, M. A. Scholæ Noreicenſis quondam 
Magiſter. In uſum Scholarum per totam Hi- 
Berni am. | 

Farnaby's Rhetorick. 

Solomon's Proverbs Engliſh and Latin, for the 
Uſe of Schools. ES 8 

Corderii Colloquia. 

Lilly's Grammar. 

Bibles of all Sorts. 


